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MR. CHAMBERLAIN AND ELECTRIC 
LIGHTING. 


Last week the President of the Board of Trade received a 
deputation, which was introduced by Mr. Smith, M.P., from 
the Westminster Local Board, with regard to the Electric 
Lighting Act now before Parliament. Several gentlemen 
spoke in support of a memorial suggesting to the Govern- 
ment the bringing in of an Act containing general provisions 
for the supply of electricity, such Act to provide for the 
alteration or amendment from time to time, should necessity 
arise, of the private Acts of patent companies ; and asking 
that the operation of the Electric Lighting Act be postponed 
for the district for three years from the passing of the Act. 
There were also, the memorial set forth, other schemes for 
lighting the district by electricity, and there was not at pre- 
sent, it was contended, sufficient knowledge on the subject 
to enable a proper determination to be arrived at. 

‘Mr. Chamberlain replied: There have been two points 
raised by the deputation. I will take the last one of them 
first, and that is with regard to the suggestion that the 
Government should introduce a general Act so as to regulate 
the conditions under which electricity should be applied. I 
am bound to point out that in my opinion that would be 
extremely inadvisable in the interest of local government 
generally. It is always advantageous to local authority that 
there should be freedom in their application under Acts of 
Parliament, and that local circumstances, which vary from 
time to time, should be in all places taken into account. 
But in order to secure as much uniformity as possible, the 
Board of Trade has prepared, under the provisions of the 
Act, model clauses which provide what will be the ordinary 
and usual conditions in all these undertakings, which are 
only to be varied under special circumstances, which prove 
upon inquiry to justify such a variation. The model clauses 
provide for a continuous supply in every case, subject to six 
months’ grace where it is thought necessary ; and they pro- 
vide that the price shall be charged, and the method of 
charging it shall be one of three methods prescribed by the 
Orders. As regards the general point raised, it is an appli- 
cation really supported by a great number of local authorities 
throughout the kingdom. It is that the operation of the 
Act of Parliament passed last Session shall be deferred, 
so far as regards the local authorities, which are desirous 
of further time for a period of three years (hear, hear), 
I am bound to say that I do not think that I have any 
right to act in the way suggested. Certainly, if I had the 
power I should feel that I was acting in direct contraven- 
tion of the spirit of the Act of Parliament. The spirit of 
the Act of Parliament is that consumers everywhere shall 
have an opportunity of taking advantage of the electric 
light, and that if the local authority—which in every case is 
to have the preference—should decide that they themselves 
will not undertake the supply, then they shall not be allowed 


to stand in the way of private companies which are willing 
and offer to undertake the supply. You say that you would 
not be justified in incurring any considerable expenditure ; 
but that is no reason why you should stand in the way of 
other and private parties who are willing to speculate in the 


matter, and by doing so offer to your ratepayers the oppor- 


tunity, or at any rate the choice, of different modes of 
illumination. Under the provisions of the Act of Parlia- 
ment you are amply protected from any evil consequences 
from such a course of action, because, in the first place, you 
are entitled to appear before the Board of Trade and make 
any objection to the provisions proposed to be inserted by 
these companies in the Orders for which they apply. You 
will be able to show special reasons why the model clauses 
should be varied in your case, and any such arguments on 
your part will be carefully considered by the Board of 
Trade. And, further, if there are special. reasons in your 
case which lead you to think the companies which are ap- 
plying are not in such a position, either from lack of capital 
or from any other cause, to satisfactorily supply any demand 
that may arise, that also is a matter which you would be 
able to bring before the Board of Trade before the Orders 
were granted. And if any objections of this kind, after full 
inquiry, be set aside and the Order be granted, you are in 
this strong position—that if the experiment turn out:to be a 
success, and the supply of light proves.to be profitable to a 
private company, you, as representing the ratepayers, will, 
in the course of a period which, after all, in the life of a 
municipality is very short indeed, be entitled to come:in and 
have all the advantages of the undertaking, purchasing 
the plant at its actual value at the time at which you 
secure it. Never before, I should think, in the history of 
Parliament have such great advantages, such preferential 
rights, been preserved to local authorities. They are pre- 
served from any of the monopolies which exist in the case 
of gas and water, and they are left free to watch an experi- 
ment which will really be tried at the cost of others, and 
then come in at the end of a moderate term of years and 
reap all the advantages if the concern be a success. There- 
fore you would not be wise to put any unnecessary difficulty 
in the way of this experiment being tried in your locality, 
as I have reason to know that it will be tried in other 
localities, both in the metropolis and throughout the country. 


METERS FOR POWER AND ELECTRICITY.* 


THE subject of this evening’s discourse, “ Meters for Power 
and Electricity,” is unfortunately, from a lecturer’s point of 
view, one of extreme difficulty ; for it is impossible to 
fully describe any instrument of the class without diving into 
technical and mathematical niceties which an audience might 
well consider more scientific than entertaining. If, then, in 
my endeavour to explain these instruments and the purpose 
they were intended to fulfil by language as simple and 
as untechnical as possible, I am not as successful as you have 
a vight to expect, I must ask you to lay some of the blame 
on my subject and not all on myself. | 

I shall at once explain what I mean by the term “ meter,” 
and I shall take the flow of water in a trough as an illustra- 
tion of my meaning. If we hang in a trough a weighted 
board, when the water flows past it the board will be pushed 
back ; when the current of water is strong the board will 
be pushed back a Jong way ; when the current is less it will 


* Lecture delivered by Mr. C. V. Boys, at the Royal Institution, 
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not be pushed so far ; when the water runs the other way, 
the board will be pushed the other way; so by observing 
the position of the board we can tell how strong the current 
of water is at any time. Now, suppose we wish to know, 
not how strong the current of water is at this time or at that, 
but how much water altogether has passed through the 
trough during any time, as, for instance, one hour. Then 
if we have no better instrument than the weighted board it 
will be’necessary to observe its position continuously, to keep 
an exact record of the corresponding rates at. which the 
water is passing every minute, or better, every second, and 
to add up all the values obtained. This would, of course, 
be a very troublesome process. There is another kind 
of instrument which may be used to measure the flow of the 
water—a paddle-wheel or screw. When the water is flowing 
rapidly the wheel will turn rapidly, when slowly, the wheel 
will turn slowly, and when the water flows the other way the 
wheel will turn the other way, so that if we observe how fast 
the wheel is turning we can tell how fast the water is flowing. 
If, now, we wish to know how much water altogether has 
passed through the trough, the number of turns of the 
wheel, which may be shown by a counter, will at once tell 
us. There are, therefore, in the case of water two kinds of 
instruments—one which measures at a time, and the other 
during a time. The term “meter” should be confined to 
instruments of the second class only. 

As with water, so with electricity, there are two 
kinds of measuring instruments; one, of which the 
pos may be taken as a type, which shows 

y the position of a magnet how strong a current of elec- 
tricity is at a time, and the other which shows how 
much electricity has passed during any time. Of the first, 
which are well understood, I shall say nothing ; the second, 
the new electric meters, and the corresponding meters for 
power, are what I have to speak of to-night. It is hardly 
necessary for me to mention the object of making electric 
meters. Every one who has had to pay his gas bill once a 
quarter probably quite appreciates what the electric meters 
are going to do, and why they are at the present time 
attracting so much attention. So soon as you have electricity 
laid on in your houses as gas and water are now, so soon 
will a meter of some sort be necessary in order that the com- 
panies that supply the electricity may be able to make out 
their quarterly bills, and refer complaining customers to the 
faithful indications of their extravagance in the mysterious 
cupboard in which the meter is placed. 

he urgent necessity for a good meter has called such 
a host of inventors into the field, that the amount of their 
labour is more than any one could hope to get through 
in one hour. Since I am one of this host, I hardly like to 
pick out those inventions which I consider of value. I 
can’t describe all ; I can’t act as a judge, and say, “ These 
only are good, and therefore worth mentioning,” and I do not 
think I should be acting fairly if I were to describe my own 
work only and ignore that of every one else. The only way I 
see out of the difficulty is to speak more particularly about 
my own work in this direction, and to speak generally on the 
work of others. 

I must now ask you to give your attention for a few 
minutes to a little abstract geometry. We may represent 
any changing quantity, as, for instance, the strength of an 
electrical current by a crooked line. For this purpose we 
must draw a straight line to represent time, and make the 
distance of each point of the crooked line above the straight 
line a measure of the strength of the current at the cor- 
responding time. The size of the figure will then measure 
the quantity of electricity that has passed, for the stronger 
the current is the taller the figure will be, and the longer it 
lasts the longer the figure will be. Either cause makes both 
the quantity of electricity and the size of the figure greater, 
and in the same proportion, so one is a measure of the other. 
Now, it is not an easy thing to find the size of a figure. The 
distance round it tells nothing ; there is, however, a geometri- 
cal method by which its size may be determined. Draw 
another line with a great steepness where the figure is tall, 
and with a less steepness where the height is less, and with 
no steepness or horizontal where the figure has no height. If 
this is done accurately, the height to which the new line 
reaches will measure the size of the figure first drawn, for 
the taller the figure is the steeper the hill will be; the longer 
the figure the longer the hill. Either cause makes both the 


size of the figure and the height of the hill greater, and in 
the same proportion, so one is a measure of the other; and so, 
moreover, is the height of the hill which can be measured by 
a scale—a measure of the quantity of electricity that has 
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The first instrument that I made, which I called a “ cart 
integrator,” is a machine which, if the lower figure is traced 
out, will describe the upper. I will trace a circle. The 
instrument follows the curious bracket-shaped line that I 
have already made sufficiently black to be seen at a distance. 


The height of the new line measures the size of the circle. 
The instrument bas squared the circle. This machine is a 
thing of merely theoretical interest. My only object in 
showing it is to explain the means by which I have developed 
a practical and automatic instrument, of which I shall speak 
resently. The guiding principle in the cart integrator is a 
ittle three-wheeled cart whose front wheel is controlled by 
the machine. This is, of course, invisible at a distance, and 
therefore I have here a large front wheel alone. On moving 
this along the table any twisting of its direction instant] 
causes it to deviate from its straight path. Now, suppose 
do not let it deviate, but compel it to go straight, then at 
once a great strain is put upon the table, which is urged the 
other way. If the table can move it will instantly do so. 
A table on rollers is inconvenient as an instrument. Let us, 
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therefore, roll it round into a roller ; then on moving the 
wheel along it the roller will turn, and the amount by which 
it turns will correspond to the height of the second figure 
drawn by the cart integrator. If, therefore, the wheel is 
inclined by a magnet, under the influence of an electric 
current, or by any other cause, the whole amount of which 
we wish to know, the number of turns of the roller will 
tell us this amount; or, to go back to our water analogy, 
if we had the weighted board to show current strength, and 
had not the paddle-wheel to show total quantity, we might 
use the board to incline a disc in contact with a roller, and 
then drag the roller steadily along by clockwork. The 
number of turns of the roller would give the quantity of 
water. Instruments that will thus add up continuously in- 
indications at a time, and so find amounts during a time, are 
called integrators. 

The most important application that I have made at 
present of the integrator described is what I have called an 
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engine-power meter. The instrument is on the table, but 
as it is far too small to be seen at a distance I have arranged 
a large model to illustrate its action. The object of the 
machine is to measure how much work an engine has done 
during any time, and show the result on a dial, so that a 
workman may read it off at once without having to make 
any calculations. 


Fire. 4. 


Before I can explain how work is measured perhaps I 
had better say a few words about the meaning of the word 
“work.” Work is done when pressure overcomes resist- 
ance, producing motion. Neither motion nor pressure 
alone is work. The two factors, pressure and motion, must 
occur together. The work done is found by multiplying 
the pressure by the distance moved. In an engine, steam 
pushes the piston first one way, then the other, overcomes 
resistance, and does work. To find this we must multiply 
the pressure by the motion at every instant, and add'all the 
~~ together. This is what the engine-power meter 

oes, and it shows the continuously growing result on a 
dial. When the piston moves it drags the cylinder along ; 
when the steam presses, the wheel is inclined. Neither 
action alone causes the cylinder to turn, but when they 
occur together the cylinder turns, and the number of turns 
registered on a dial shows with mathematical accuracy how 
much work has been done. 

In the steam-engine work is done in an alternating 
manner, and it so happens that this alternating action 
exactly suits the integrator. Suppose, however, that the 
action, whatever it may be, that we wish to estimate is of a 
continuous kind, such, for instance, as the continuous pas- 
sage of an electric current, then if by means of any device 
we can suitably incline the wheel, then so long as we keep 
pushing the cylinder along so long will its rotation measure 
and indicate the result ; but there must come a time when 
the end of the cylinder is reached. If then we drag it back 
again instead of going on adding up, it will begin to take off 
from the result, and the hands on the dial will go backward, 
which is clearly wrong. So long as the current continues so 
long must the hands on the dial turn in the one direction. 
This effect is obtained in the instrument now on the table— 
the electric-energy meter—in this way. Clockwork causes 
the cylinder to travel backwards and forwards by means of 
what is called a “mangle motion” ; but instead of moving 
always in contact with one wheel the cylinder goes forwards 
in contact with one and back in contact with another on its 
opposite side. In this instrument the inclination of the 
wheels is effected by an arrangement of coils of wire, the 
main current passing through two fixed concentric solenoids, 
and a shunt current through a great length of fine wire on 
a movable solenoid hanging in the space between the 
others. The movable portion has an equal number of turns 
in opposite directions, and is therefore unaffected by 
magnets held near it. The effect of this arrangement is 
that the energy of the current, that is, the quantity multi- 
plied by the force driving it, or the electrical equivalent of 
mechanical power, is measured by the slope of the wheels, 
and the amount of work done by the current during any 
time by the number of turns of the cylinder, which is regis- 
tered on a dial. Professors Ayrton and Perry have devised 
an instrument which is intended to show the same thing. 
They make use of a clock, and cause it to go too fast or too 
slow by the action of the main on the shunt current. The 
amount of wrongness of the clock, and not the time shown, 
is said to measure the work done by the current. This 
method of measuring the electricity by the work it has done 
is one which has been proposed to enable the electrical com- 
panies to make out their bills. 

The other method is to measure the amount of electricity 


that has passed without regard to the work done. There 
are three lines on which inventors have worked for this 
purpose. The first, which has been used in every laboratory 
ever since electricity has been understood, is the chemical 
method. When ype | through a salt solution 
it carries metal with it an depeeite it in the plate by which 
the electricity leaves the liquid. The amount of metal 
deposited is a measure of the quantity of electricity. Mr. 
Sprague and Mr. Edison have adopted this method, but as 
it is impossible to allow the whole of a strong current to 
pass through a liquid the current is divided. A small por- 
tion only is allowed to pass through. Provided that the 
proportion does not vary, and that the metal never. has any 
motions on its own account the increase in the weight of 
one of the metal plates measures the quantity of electricity. 

The next method depends upon the use of some sort of 
integrating machine, and this, being the most obvious method, 
has been attempted by a large number of inventors. Any 
machine of this kind is sure to go, and is sure to indicate 
something which will be more nearly electricity as the skill 
of the inventor is greater. Meters for electricity of the 
third class are dynamical in their action, and I believe that 
what I have called the vibrating meter was the first of its 
class. It is well known that a current ing round iron 
makes it magnetic. The force which such a magnet creates 
is greater when the current is greater, but is not simply 
proportional. If the current is twice or three times as 
strong, the force is four times or nine times as great, or 
generally the force is proportional to the square of the 
current. Again, when a body vibrates under the influence 
of a controlling force, as a pendulum under the influence 
of gravity, four times as much force is n to make 
it vibrate twice as fast and nine times to make it vibrate 
three times as fast, or generally the square of the number 
measures the force. I will illustrate this bya model. Here 
are two sticks nicely balanced on points, and drawn into. 
a middle position by pieces of tape, to which weights may 
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be hung. They are identical in every respect. I will now 
hang a one-pound weight to each tape, and let the pieces 
of wood swing. They keep time together absolutely. I 
will now put two pounds on one tape. It is clear that the 
corresponding stick is going faster, but certainly not twice 
as fast. I will now hang on four pounds. One stick is 
now going exactly twice the pace of the other. To make 
one go three times as fast, it is obviously useless to put on 
three pounds, for it takes four to make it go twice as fast. 
I will hang on nine pounds. One now goes exactly three 
times as fast as the other. I will now put four pounds on 
the first and leave the nine pounds. The first goes twice, 
while the second goes three times. If instead of a weight 
we use an electro-magnetic force to control the vibration 
of a body then twice the current produces four times the 
force, four times the force produces twice the rate, three 
times the current produces nine times the force, nine times 
the force produces three times the rate, and so on. The 
rate is directly proportional to the current strength. There 
is on the table a working meter made on this principle. I 
allow the current that passes through to pass also through 
a galvanometer of special construction, so that you can tell 
by the position of a spot of light on a scale the strength 
of the current. 

At the present time there is no current. The light is on 
the zero of the scale ; the meter is at rest. I now allow a 
current to pass from a battery of the new Faure-Sellon-Volck- 
mar cells which the Electrical Power Storage Company has 
kindly lent me for this occasion. The light moves through 
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one division on the scale and the meter.has started. I will ask 
you to observe its rate of vibration. I will now double the 
current ; this is indicated by the light moving to the end of 
the second division on the scale ; the meter vibrates twice 
as fast. Now the current is three times as strong, now four 
times, and so on. You will observe that the position of the 
oss of light and the rate of vibration always correspond. 

very vibration of the meter corresponds to a definite 
quantity of electricity and causes a hand on a dial to move 
on one step. By looking at the dial we can see how many 
vibrations there have been, and therefore how much electricity 
has passed. Just as the vibrating sticks in the model in 
time come to rest, so the vibrating part of the meter would 
in time do the same if it were not kept going by an impulse 
automatically given to it when required. Also, just as the 
vibrating sticks can be timed to one another by sliding 
weights along them, so the vibrating electric meters can be 
Le to one another, so that all shall indicate the same 
value fur the same current by changing the position or 
weight of the bobs attached to the vibrating arm. 

The other meter of this class—Dr. Hopkinson’s—depends 
on the fact that centrifugal force is proportional to the 
square of the angular velocity. He therefore allows a little 
motor to drive a shaft faster and faster until centrifugal force 
overcomes electro- etic attraction, when the action of 
the motor ceuses. The number of turns of the motor is a 
measure of the quantity of electricity that has passed. 

I will now turn to the measurement of power transmitted 
by belting. The transmission of power by astrap is familiar 
to every one in a treadle sewing machine or an ordinary 
lathe. The driving force depends on the difference in the 
tightness of the two sides of the belt, and the power trans- 
mitted is equal to this difference multiplied by the speed. 
A power-meter must, therefore, solve this problem; it 
must subtract the tightness.of the one side from the 
tightness of the other side, multiply the difference 
by the speed at every instant,.and add all the products 
together continuously representing the growing amount on 
a dial. I shall now show for the first time an instrument 


Fic. 6. 


that I have devised that will do all this in the simplest pos- 
sible manner. I have here two wheels connected by a 
driving band of india-rubber, round which I have tied every 
few inches a piece of white silk ribbon. I shall turn one a 
little way and hold the other. The driving force is indicated 
by a difference of stretching. The pieces of silk are much 
further apart on the tight side than they are on the loose. 
I shall now turn the handle and cause the wheels to revolve. 
The motion of the band is visible to all. The india-rubber 
is travelling faster on the tight side than on the loose side— 
nearly twice as fast. This must be so, for as there is less 
material on the tight side than on the loose there would be 
a gradual accumulation of the india-rubber round the driven 
pulley if they travelled at the same speed. Since there is 
no accumulation the tight side must travel the fastest. Now 
it may be shown mathematically that the difference in the 
speeds is proportional both to the actual speed and to the 
lriving strain. It is therefore a measure of the power or 
work being transmitted and the difference in the distance 
travelled is a measure of the work done. I have here a 
working machine which shows the amount of the work done 
directly on a dial. This I will show in action directly. 
Instead of india-rubber elastic steel is used. Since the 
driving pulley has the velocity of the tight side and the 
driven of the loose side of the belt, the difference in the 
number of their turns, if they are of equal size, will measure 
the work. This difference 1 measure by differential gearing, 
which actuates a hand on a dial. I may turn the handle as 
fast as I please, the index does not move, for no work is 
being done. I may hold the wheel and produce a great 
driving strain, and again the index remains at rest, for no 
work is being done. I now turn the handle quickly and 


lightly touch the driven wheel with my finger. The resist- 
ance, small though it is, has to be overcome; a minute 
amount of work is being done; the hand creeps round 
gently. I will now put more pressure on my finger ; more 
work is being done; the hand is moving faster. Whether 
I increase the speed or the resistance the hand turns faster. 
Its rate of motion measures the power and the distance it 
has moved, or the number of turns measures the work done. 
That this is so I will show by an experiment. I will wind 
up a scale a 7-lb. weight ; the hand has turned one-third 
round. I will now wind a 28-lb. weight up the same height ; 
the hand has turned four-thirds of a turn. There are other 
points of a practical nature with regard to this invention 
which I cannot now describe. 

There is one other class of instruments which I have 
developed, of which time will let me say very little. The 
object of this class of instruments is to divide the speed 
with which two registrations are being effected and con- 
tinuously record the quotient. In the instrument on the 
table two iron cones are caused to rotate in time with the 
registrations. A magnetic steel reel hangs on below. This 
reel turns about and runs up or down the cones until it 
finds a place at which it can roll at ease. Its position at 
once indicates the ratio of the speeds, which will be effi- 
ciency, horse-power per hour, or one thing in terms of another. 
Just as the integrators are derived from the steering action 
of an ordinary bicycle, so this instrument is derived from 
the double steering of the ‘‘ Otto” bicycle, which besides 
supplying me with the basis of its action, has enabled me to 
obtain an amount of healthy exercise and pleasure which is 
far more valuable. 

Though I am afraid that I have not succeeded in the 
short time at my disposal in making clear all the points on 
which I have touched, yet I hope that I have done something 
to remove the very prevalent opinion that meters for power 
and electricity do not exist. 


ON THE ELECTRICAL TRANSPORT OF 
POWER. 


By Dr. 0. FROHLICH. 


(Continued from page 221.) 


THE electric transportation of power would be a very simple 
process were it not for the losses already described and for 
the complication which lies in the nature of the dynamo 
machine. 

The consideration of the latter evil does not belong 
directly to the question of the transfer of power. It is true 
that the application of these machines has first made the 
transfer of power possible, but merely because very large 
batteries or magnetic machines would have been required to 
produce appreciable results. For the electric transfer of 
power the question is, what tension the sources of electricity 
possess, and what resistance they possess? Whether the 
electricity is produced by means of batteries or of machines 
is indifferent for the theoretical consideration of the electric 
transfer of power. | 

The losses of work by mechanical friction and of the 
currents in the iron core belong the rather to this 
subject, because a machine can scarcely be constructed 
which is totally free from these losses. But these quantities 
can, and must be determined experimentally ; they are 
corrections, necessary indeed, but still merely corrections 
which have to be applied. 

The main matter is here the electric process, and it 
is desirable to make this manifest by a graphic represen- 
tation, so that all who do not love calculation may obtain a 
ready view of the phenomena and their relations. 

For tensions, currents, and resistances it has been usual, 
since the time of Ohm, to plot out the resistances as 
abscissæ, and the tensions as ordinates ; the tension is then 
(at those parts of the circuit in which no electromotive 
force exists) equal to the tangent of the angle @ which 
the line of tension makes with the axis of the abscissæ. 

At any point, M, of a line of tension, p p, we can easily 
construct the electrical work (A) which exists at this point. 


| 
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This is A— P J when P denotes the tension at the point 
in question and J the strength of the current. But 
j=tgaanda=ptyga. We find, therefore, the magni- 
tude A by drawing from the initial point of the right line, P, 
a line perpendicular to the line of tension, y p, and drawing 
from M a line parallel to the axis of the abscisse till it cuts 
this perpendicular. The portion of this straight line 
between M and the perpendiculer is P ¢ g a —A, the 
electric work. 


As, further, 1 Volt x Ampère is approximately — 0°1 
second-kilogrammetre, it is easily arranged that both ten- 
sions and resistances, and the working powers, may be 
directly read off in millimetres. If, ¢.g., we take 1 volt — 
1 mm., and 1 ohm —10 mm., we have for the working 
power about 1 second-kilogrammetre — 1 mm. 

Instead of the electrical work which exists at any given 
point of the circuit, we should, strictly, say the electrical 
working power which exists between this point and the null- 
point of the circuit. 

For the one factor of the work is the tension, and by 
tension we understand always the difference between the 
tensions at the point in question (M) and at the point of the 
lowest tension (0 ; see fig. 6). 


m 
A / 


Fia. 6. 


By determining the two points, M and 0, the circuit is 
divided into two parts, MAO and MBO; the positive elec- 
tricity flows at the point, M, in the direction from A to B, 
if the electromotive forces existing at A are greater than 
those at B. In the entire circuit as much work is consumed 
as furnished, as in every so-called circuit-process ; hence 
the electrical working power prevailing between M and 0 is 


- at the same time that which is consumed in the branch, A, 


from which the current comes, and furnished in the branch, 
B. Suppose there is an electrical machine at A and another 
less powerful at B, the machine at A converts 10 horse- 
power of mechanical into electrical work, and on the way 
to M 3 horse-power is converted into heat in the circuit. 
Seven horse-power are then consumed in the whole up to M, 
and the same quantity must be furnished in the branch, B, 
¢.9., 2 horse-power as the heat of the circuit and 5 horse- 
power in the machine at B by the conversion of electrical 
‘work into mechanical. | 

If we draw up at any point of the line of tension the 
electrical working power which there exists, we obtain at the 
same time a statement of the sum of the processes of work 
on both sides of the point. 

We will show by some examples how useful this graphic 
representation of the working power may be in the electrical 
transfer of power. 

1. Let the electromotive force of the primary machine 
be constant (constant magnetism and constant speed) ; let 
the resistance of the circuit be also constant ; the question 
is, what is the relation of the useful work and the working 
powers at different strengths of current ? 

It will be seen from the figure that if a circle is drawn 


through the three extremities of the lines E and w, the 


intersections of the produced lines of tension and of the 
oe pe drawn from the base all lie. in the circum- 


ference. It may further be shown that the secondary work 
is equal for two points of the line &, which are equidistant 


from its middle point (=) and that it is a maximum 


for E, = 4£,, independently of the resistance of the circuit. 
This older proposition, which has latterly been again 


LA 
of 


deduced by Mascart, is here made directly visible and 
geometrically demonstrated. If we trace the primary work 
A,, Whilst E, increases, we see that it constantly decreases. 
The electrical useful effect is obtained by prolonging the 
line which represents the secondary work A, backwards to 
the line E, ; the lower section of the line E, thus ob- 


tained = E, ; as the electrical useful effect — 2 the ratio 
1 


of this lower section to the entire line E, gives the electrical 
useful work. 

It increases, therefore, as E, increases, takes the value à 
when E, = 4 £,, and 1 when E, = &,. 

If, therefore, we desire to obtain the maximum of work 
at any resistance, the useful effect is about 50 per cent. 
This effect can be increased to 100 per cent. if the above- 
mentioned losses do not occur ; but with an increase above 
50 per cent. there is involved a decrease of the work per- 
formed, and at the highest values of the useful effect (close 
on 100 per cent.) the primary and secondary working 
powers have but very low values. 

We see thus that if it were practicable to construct 
machines in which there should occur no mechanical friction 
and no currents in the iron core, useful effects, bordering 
on 100 per cent., might be obtained. 

Whether there is a prospect of reaching such high results 
with our present machines will appear below. 

In dynamo machines of ordinary arrangement the 
phenomenon which I have named “ dead revolutions” occa- 
sions a complication which scarcely allows the useful effect 
to exceed 90 per cent. Such a machine requires a certain 
speed in order to give a current, and a transfer of power 
between such machines is only possible when (whilst the 
position of the commutator remains the same) the difference 
of the revolutions of the primary and the secondary machine 
is at least equal to the “dead revolutions.” But as the 
“dead revolutions” may amount to 10 per cent. of the 
total revolutions, even with the feeblest current and the 
highest useful effect, there must exist a difference of 10 
per cent. between the revolutions, and ne. sen be- 
tween the electromotive force and the working power. From 
the example before us may be seen the influence of the 
attractive power upon the work. Let us suppose an 
electrical railway, and let the conditions be selected, 80 
that for a given resistance on level ground the machine of 
the moving trucks furnishes 50 per cent. of useful power. 
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It is required to know how much work it will perform with 


the same resistance when the train moves up-hill, and the 


attractive force is distinctly increased. 

Increase of the attractive power is equivalent to the in- 
crease of the strength of the current, as we have seen above. 
But if the strength of the current increases, then, as appears 
from fig. 7, less work is performed ; i.¢., the speed decreases 
relatively more rapidly than the attractive power increases. 
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2. Influence of Speed (see fig. 8).—Let the resistance and 
the strength of the current be constant, but the electro- 
motive forces variable. Suppose a transfer of power 
arranged to work a pump at a distance ; let the attractive 
force of the pump be constant and independent of the speed, 
the question is whether by increasing the speed we obtain 
not merely an increase of the working power, but of the 
useful effect ? 

At a low speed the work is respectively a, b,, a, b, ; if 
the speed of the primary machine is increased without 
altering the attractive power of the secondary machine, the 
strength of the current—.e., the inclination of the line of 
tension—is constant, and the work will be respectively a, 
C, M,C We see at once that the work furnished has 


L' 
Fic. 9. 


increased more than the primary, and that consequently the 
useful effect has increased. 

It appears, hence, that an increase of speed involves an 
increase both of the working power and the useful effect. 

It appears also that our illustration may serve to show in 
a direct manner the influence of variations of the speed of 
the primary machine upon the work performed. 


(To be continued.) 


One Good Turn, &e.—An application by the Telephone 
Company for permission to erect additional poles was laid 
before the Broughty-Ferry Commissioners. One of the 
gentlemen present suggested that a connection for the use 
of the commission might be obtained at a cheap rate 
provided that the commission gave easy terms to the com- 
pany. The suggestion received unanimous approval, and a 


— was made to the chief magistrate to ascertain the 
rms. 


LECTURES ON ELECTRICAL SCIENCE. 


Tue third of the series of Six Lectures on the Applications of Elec- 
tricity was delivered on Thursday evening, the 15th of March, 
before the members of the Inst. of Civil Engineers, by Dr. C. 
William Siemens, F.R.S., M. Inst. C.E. The subject was ‘‘ The 
Electrical Transmission and Storage of Power.’’ The following is an 
abstract of the lecture : — 

Dr. Siemens, in opening the discourse, adverted to the object the 
Council had in view in organising these occasional lectures, which 
were not to be lectures upon general topics, but the outcome of such 
special study and practical experience as members of the institution 
had exceptional opportunities of acquiring in the course of their 
professional occupation. The subject to be dealt with during the 

resent session was that of electricity. Already telegraphy had 
been brought forward by Mr. W. H. Preece, and Telephonic commu- 
nication by Sir Frederick Bramwell. 

Thus far electricity had been introduced as the swift and subtle 
agency by which signals were produced either by mechanical means 
or by the human voice, and flashed almost instantaneously to 
distances which were limited, with regard to the former, by restric- 
tions imposed by the globe. To Dr. Siemens had been assigned the 
task of introducing to their notice electric energy in a different 
aspect. Although still giving evidence of swiftness and precision, 
the effects he should dwell upon were no longer such as could be 
perceived only through the most delicate instruments human inge- 
nuity could contrive, but were capable of rivalling the steam-engine, 
compressed air, and the hydraulic accumulator, in the accomplishment 
of actual work. 

In the early attempts at magneto-electric machines, it was shown 
that, so long as their effect depended upon the oxidation of zinc in a 
battery, no commercially useful results could have been anticipated. 
The thermo-battery, the discovery of Seebeck, in 1822, was alluded to 
as a means of converting heat into electric energy in the most direct 
manner; but this conversion could not be an entire one, because the 
second law of thermo-dynamics, which prevented the realisation as 
mechanical force of more than }th part of the heat energy produced 
in combustion under the boiler, applied equally to the thermo-electric 
battery, in which the heat, conducted from the hot points of juncture 
to the cold, constituted a formidable loss. The electromotive force 
of each thermo-electric element did not exceed 0°036 of a volt, and 
1,800 elements were therefore necessary to work an incandescence-lamp. 

A most useful application of the thermo-electric battery for 
measuring radiant heat, the thermo-pile, was exhibited. By means 
of an ingenious modification of the electrical pyrometer, named the 
bolometer, valuable researches in measuring solar radiations had been 
made by Professor Langley. 

Faraday’s great discovery of magneto-induction was next noticed, 
and the original instrument by which he had elicited the first electric 
spark before the members of the Royal Institution in 1831, was 

own in operation. It was proved that although the individual 
current produced by magneto-induction was ey small and 
momentary in action, it was capable of unlimited multiplication by 
mechanical arrangements of a simple kind, and that by such multi- 

lication, the powerful effects of the dynamo-machine of the present 

y were built up. One of the means for accomplishing such multi- 

lication was the Siemens armature of 1856. Another step of 
importance was that involved in the Pacinotti ring, known in its 
practical application as the machine of Gramme. A third step, that 
of the self-exciting principle, was first communicated by Dr. Werner 
Siemens to the Berlin Academy, on the 17th January, 1867, and by 
the lecturer to the Royal Society on the 4th of the following month, 
This was read on the 14th of February, when the late Sir Charles 
Wheatstone also brought forward a paper embodying the same 
principle. The lecturer’s machine which was then exhibited, and 
which might be looked upon as the first of its kind, was shown in 
operation ; it had done useful work for many years as a means of 
exciting steel magnets. A suggestion, contained in Sir Charles 
Wheatstone’s paper, that ‘‘a very remarkable increase of all the 
effects, accompanied by a diminution in the resistance of the machine, 
is observed when a cross wire is placed so as to divert a great portion 
of the current from the electro-magnet,’’ had led the lecturer to an 
investigation read before the Royal Society on the 4th of March, 
1880, in which it was shown that by augmenting the resistance upon 
the electro-magnets 100-fold, valuable effects could be realised, as 
illustrated graphically by means of a diagram. The most important 
of these results consisted in this, that the electromotive force pro- 
duced in a ‘‘ shunt-wound machine,”’ as it was called, increased with 
the external resistance, whereby the great fluctuations formerly 
inseparable from electric-arc lighting could be obviated, and that, by 
the double means of exciting the electro-magnets, still greater uni- 
formity of current was attainable. 

The conditions upon which the working of a well-conceived 
dynamo machine must depend were next alluded to, and it was de- 
monstrated that when losses by unnecessary wire-resistance, by 
Foucault-currents and by induced currents in the rotating armature 
were avoided, as much as 90 per cent., or even more, of the power 
communicated to the machine were realised in the form of electric 
energy, and that vice versé the reconversion of electric into mechanical 
energy could be accomplished with similarly small loss. Thus, by 
means of two machines at a moderate distance apart, nearly 80 per 
cent. of the power imparted to the one machine could be again 
yielded in the mechanical form by the second, leaving out of con- 
sideration frictional losses, which latter need not be great, considering 
that a dynamo machine had only one moving part well balanced, and 
acted upon along its entire circumference by propelling force. Jacobi 
had proved, many ,years ago, that the maximum efficiency of a 
magneto-electric engine was obtained when— 
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which law had been generally construed, by Verdet (‘‘ Théorie 
Mechanique de la Chaleur ’’) and others, to mean that one-half was 
the maximum theoretical efficiency obtainable in electric transmission 
of power, and that one-half of the current must be necessarily 
wasted or turned into heat. The lecturer could never be reconciled 
to a law necessitating such a waste of energy, and had maintained, 
without disputing the accuracy of Jacobi’s law, that it had reference 
really to the condition of maximum work accomplished with a given 
machine, whereas its efficiency must be governed by the equation— 


e w 
nearly 


From this it followed that the maximum yield was obtained when 
two dynamo machines (of similar construction) rotated nearly at the 
same speed, but that under these conditions the amount of force 
transmitted was a minimum. Practically, the best condition of 
working consisted in giving to the primary machine such proportions 
as to produce a current of the same magnitude, but of 50 per cent. 
greater electromotive force than the secondary; by adopting such an 
arrangement, as much as 50 per cent. of the power imparted to the 
primary could be practically received from the secondary machine 
at a distance of several miles. Professor Silvanus Thompson, in his 
recent Cantor Lectures, had shown an ingenious graphical method of 
proving these important fundamental laws. 

The possibility of transmitting power electrically was so obvious 
that Ne. to that effect had been frequently made since the 
days of Volta, by Ritchie, Jacobi, Henry, Page, Hjorth, and others ; 
but it was only in recent years that such transmission had been 
rendered practically feasible. 

Just six years ago, when delivering his presidental address to 
the Iron and Steel Institute, the lecturer boldly suggested 
that ‘‘time will probably reveal to us effectual means of carrying 
power to great distances, but I cannot refrain from alluding to 
one which is, in my opinion, worthy of consideration, namely, 
the electrical conductor. Sup water-power to be employed 
to give motion to a dynamo-electrical machine, a very powerful 
electrical current will be the result, which may be carried to a t 
distance, through a large metallic conductor, and then be made to 
impart motion to electro-magnetic engines, to ignite the carbon 
points of electric lamps, or to effect the separation of metals from 
their combinations. A copper rod 3 inches in diameter would be 
capable of transmitting 1,000 horse-power a distance of say 30 miles, 
an amount sufficient to supply one quarter of a million candle-power, 
which would suffice to illuminate a moderately-sized town.’’ This sug- 
gestion had been much criticised at the time, when it was still thought 
that electricity was incapable of being massed so as to deal with many 
horse-power of effect, and the size of conductor he had proposed was 
also considered wholly inadequate. It would be interesting to test 
this early calculation by recent experience. Mr. Marcel Deprez had, 
it was well known, lately succeeded in transmitting as much as 
3 H. P. to a distance of 40 kilometers (25 miles) through a pair of 
ordinary telegraph wires of 4 mm. diameter. The results so obtained 
had been carefully noted by Mr. Tresca, and had been communicated 
a fortnight ago to the French Academy of Sciences. Taking the rela- 
tive conductivity of iron wire employed by Deprez, and the 3 inch 
rod proposed by the lecturer, the amount of power that could be trans- 
mitted through the latter would be about 4,000 H. P. But Deprez 
had employed a motor-dynamo of 2,000 volts, and was contented with 
a yield of 32 per cent. only of the power imparted to the primary 
machine, whereas he had Po À À 1 at the time upon an electro- 
motive force of 200 volts, and upon a return of at least 40 per 
cent. of the energy imparted. In March, 1878, when deliverin 
one of the science lectures at Glasgow, he said that a 2-inc 
rod could be made to accomplish the object proposed, because 
he had by that time conceived the possibility of employing a current 
of at least 500 volts. Sir William Thomson had at once accepted 
these views, and with the conceptive ingenuity peculiar to himself, had 
gone far beyond him, in showing before the Parliamentary Electric 
Light Committee of 1879, that through a copper wire of only }-inch 
diameter, 21,000 H. P. might be conveyed to a distance of 300 miles 
with a current of an intensity of 80,000 volts. The time might come 
when such a current could be dealt with, having a striking distance 
ef about 2 feet in air, but then, probably, a very practical law 
enunciated by Sir William Thomson would be infringed. This was 
to the effect that Sr conveyed at the cheapest rate through 
a conductor, the cost of which was such that the annual interest upon 
the money expended equalled the annual expenditure in producing 
the power to be conveyed, It appeared that Mr. Deprez had not 
followed this law in making his recent installations. 

Sir William Armstrong was probably first to take practical advan- 
tage of these suggestions in lighting his house at Craigside during 
night-time, and working his lathe and saw-bench during the day, by 
power transmitted through a wire from a waterfall nearly a mile dis- 
tant from his mansion. The lecturer had also accomplished the 
several objects of pumping water, cutting wood, hay, and swedes, of 
lighting his house, and of carrying on experiments in electro-horti- 
culture from a common centre of steam-power. The results had been 
most satisfactory ; the whole of the management had been in the 
hands of a gardener and of labourers, who were without previous 
knowledge of electricity, and the only repairs that had been found 
necessary were one renewal of the commutators and an occasional 
change of metallic contact brushes. 

An interesting application of electric transmission to cranes, by 
Dr. Hopkinson, was shown in operation. 

Amongst the numerous other applications of the electrical trans- 
mission of power, that to electrical railways, first exhibited by Dr. 
Werner Siemens, at the Berlin Exhibition of 1879, had created more 
than ordinary public attention. In it the current produced by a dynamo 
machine, fixed at a convenient station, and driven by a steam-engine, 
or other motor, was conveyed to a dynamo placed upon the moving 


car, through acentral rail supported upon insulating-blocks of wood, 
the two working-sulle to convey the return current. The line 
was 900 yards long, of 2-ft. gauge, and the moving car served its pur- 

se of carrying twenty visitors through the Exhibition each trip. 
The success of this experiment soon led to the laying of the Lichter- 
felde line, in which both rails were placed upon insulating sleepers, 
so that the one served for the conveyance of the current from the 
power station to the moving car, and the other for completing the 
return circuit. This line had a gauge of 3 ft. 3 in., was 2,500 yards 
in length, and was worked vy two dynamo machines, developing an 
aggregate current of 9,000 Watts, equal to 12 horse-power. It had 
now been in constant operation since the 16th of May, 1881, and had 
never failed in accomplishing its daily traffic. A line half a kilo. 
meter in length, but of 4 ft. 8} in. gauge, was established by the 
lecturer at Paris in connection with the Electric Exhibition of 1881. 
In this case two suspended conductors in the form of hollow tubes 
with a longitudinal slit were adopted, the contact being made by 
metallic bolts drawn through these slit tubes and connected with the 
dynamo machine on the moving car by copper ropes passing through 
the roof. On this line 95,000 passengers were conveyed within t 
short period of seven weeks. 

An electric tramway, six miles in length, had just been completed, 
connecting Portrush with Bush Mills, in the north of Ireland, in 
the installation of which the lecturer was aided by Mr. Traill, as 
engineer of the company, by Mr. Alexander Siemens, and by Dr. E. 
Hopkinson, representing his firm. In this instance the two rails, 
3 ft. apart, were not insulated from the und, but were joined 
electrically by means of copper staples and formed the return circuit, 
the current being conveyed to the car through a T iron placed upon 
short standards, and insulated by means of insulite caps. For the 


present the power was produced by a steam-engine at Portrush, 


giving motion to a shunt-wound dynamo of 15,000 Watts — 20 
. P., but arrangements were in progress to utilise a waterfall of 
ample power near Bush Mills, by means of three turbines of 10 
H, ©. each, now in course of erection. The a of this 
line was restricted by the Board of Trade to 10 miles an hour, which 
wasreadily obtained, although the gradients of the line were decidedly 
unfavourable, including an incline of two miles in length at a 
gradient of 1 in 38. It was intended to extend the line six miles 
beyond Bush Mills in order to join it at Dervock station with the 
north of Ireland narrow-gauge railway system. a 

The electric system of propulsion was, in the lecturer’s opinion, 
sufficiently advanced to assure practical success under suitable cir- 
cumstances—such as for suburban tramways, elevated lines, and, 
above all, lines through tunnels, such as the Metropolitan and 
District Railways. The advantages were that the weight of the 
engine, so destructive of power and of the plant itself in starting 
and stopping, would be saved, and that perfect immunity from pro- 
ducts of combustion would be insured. The limited experience at 
Lichterfelde, at Paris, and with another electric line of 765 yards in 
length, and 2 ft. 2 in. gauge, worked in connection with the Zauke- 
rode Colliery since October, 1882, were extremely favourable to this 
mode of propulsion. The lecturer, however, did not advocate its 
prospective application in competition with the locomotive engine for 
main lines of railway. For tramways within populous districts, the 
insulated conductor involved a serious difficulty. It would be more 
advantageous under these circumstances to resort to secondary bat- 
teries, forming a store of electrical energy carried under the seats of 
the car itself, and working a dynamo machine connected with the 
moving wheels by means of belts and chains. 

The secondary battery was the only available means of propelling 
vessels by electrical power, and considering that these batteries might 
be made to serve the purpose of keel ballast, their weight, which was 
still considerable, would not be objectionable. The secondary battery 
was not an entirely new conception. The hydrogen gas bat- 
tery suggested by Sir Wm. Grove in 1841, and which was shown 
in operation, Be Se in the most perfect manner the concep- 
tion of storage, only that the power obtained from it was 
exceedingly slight. The lecturer, in working upon Sir William 
Grove’s conception, had twenty-five years ago constructed a 
battery of considerable power by substituting porous carbon 
for platinum, impregnating the same with a precipitate of lead 
peroxidised by a charging current. At that time little practical im- 
portance attached however to the subject, and even when Planté, in 
1860, produced his secondary battery, composed of lead plates peroxi- 

i by a charging current, little more than scientific curiosity was 
excited. It was only since the dynamo machine had become an ac- 
complished fact, that the importance of this mode of storing energy 
had become of practical importance, and great credit was due to 
Faure, to Sellon, and to Volckmar, for putting this valuable addition 
to practical science into available forms. A question of great interest 
in connection with the secondary battery had reference to its perma- 
nence, À fear had been expressed by many that local action would 
soon destroy the fabric of which it was composed, and that the active 
surfaces would become coated with sulphate of lead preventing further 
action. It had, however, lately been proved in a Paper read by Dr. 
Frankland before the Royal Society, corroborated by simultaneous 
investigations by Dr. Gladstone and Mr. Tribe, that the action of the 
secondary battery depended essentially upon the alternative composi- 
tion and decomposition of sulphate of lead, which was therefore not 
an enemy, but the best friend to its continued action. 

In conclusion, the lecturer referred to electric nomenclature, and to 
the means for measuring and recording the passage of electric energy. 
When he addressed the British Association at Southampton he had 
ventured to suggest two electrical units additional to those established 
at the Electrical Congress in 1881, viz., the Watt and the Joule, in 
order to complete the chain of units connecting electrical with 
mechanical energy and with the unit-quantity of heat. He was glad 
to find that this suggestion had met with favourable reception, espe- 
cially that of the Watt, which was convenient for expressing in an 
intelligible manner the effective power of a dynamo machine, and for 
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giving a precise idea of the number of lights or effective power to be 
realised by its current, as well as of the engine power necessary to 
drive it: 746 Watts represented 1 H. P. 

Finally, the Watt-meter, an instrument recently develo by his 
firm, was shown in operation. This consisted simply of a ‘coil of 
thick conductor suspended by a torsion wire, and opposed laterally to 
a fixed coil of wire of high resistance. The current to be measured 
flowed through both coils in parallel circuit, the one representing its 
quantity — in ampéres, and the other its potential expressible 
in volts. eir joint attractive action expressed therefore volt- 
ampéres or Watts, which were read off upon a scale of equal divisions. 

e lecture was illustrated by experiments, and by numerous 
diagrams and tables of results. Measuring instruments by Profs. 
pa and Perry, by Mr. Edison and by Mr. Boys, were also 
exhibited. 

The fourth lecture of this series will be delivered on Thursday, the 
5th of April, by Dr. J. Hopkinson, F.R.S., M. Inst. C.E., who will 
then deal with ‘‘ Some Points in Electric Lighting.”’ 


THE NEW ELECTRICAL TRAMCAR. 


In the last number of the ExecrricaL REVIEW we referred 
to the trial of this car, which took place on Saturday, the 
10th inst., on the Gunnersbury and Kew tram-line. 

The car is in appearance much the same as those of the 
ordinary kind, and the electrical attachments will be clearly 
seen in the accompanying illustrations. It is worked, as our 
readers are already aware, by means of F'aure-Sellon- Volckmar 
secondary cells, discharging themselves through and driving 
(as a motor) a Siemens dynamo-electric machine. Secondary 
cells may, of course, be regulated so as to discharge at any 
given rate according »¢ the demands of a circuit. 

If the current from such batteries be sent through the 
armature of an electro-motor, and this armature is prevented 
by external force from revolving, the bobbins short-circnit 
the cells, and the result is excessive heating, destruction of 
insulation, and waste of energy. These simple preliminary 
remarks are made in order to illustrate the objects of certain 
parts in the mechanism of the car. 

We are given to understand that the electrical tramcar, 
made by the “ Force et Lumière ” Company, and tried last 
year at Leytonstone, failed, as did also the car constructed 
by the Faure Company in London, from the same defect, 
viz., the attachment of the motor direct on to the gearing. 
It has been questioned, however, whether the means pro- 
vided by the designer of the new electrical car are the 
best adapted for its propulsion. It must be remembered, 
however, that a dynamo-electric machine must be run at a 
fast speed, for economical reasons, and, therefore, it is out of 
ag to connect the dynamo to the axle of the tramcar 

irect, as a speed of seven or eight miles per hour only is 
allowable. 

Of the two cars tried last year the former employed spur 
wheels and pinions, and the latter plain leather straps, and 
the gearing was so arranged that the cars should run on a 
level road at a speed of seven or eight miles per hour. 

But cars cannot start at that rate, it takes time to put 
such a load into motion, and whilst the armature of the 
motor is perhaps not starting at all by virtue of its small 
momentum, or revolving at a very slow rate, the bobbins are 
being burnt. The designer has made a special study of 
all these points, and his present gearing—which may be 
considerably improved—is the result of his labours in this 
direction. 

As can be seen from the drawings the power is trans- 
mitted from the motor to the driving axle of the car in the 
following manner. Where the motor is started it is unloaded 
with the exception of the counter-shaft carrying a fly-wheel ; 
then, this latter having almost instantly acquired a certain 
momentum by virtue of its velocity and weight, the small 
cone discs on the end of the counter-shaft are thrown into 
gear. 

They grip the chain band and thus transmit the motion 
to the criving axle of the car. The driving cone discs are 
gradually brought nearer to each, the diameter of the driving 
surfaces thus increasing, the driven cone discs are automati- 
cally opened at the same time, and by the combination of 
these two operations the speed of the car increases until the 
maximum is attained. 

For transmitting the motion, steel pitch chains are used, 
over which are threaded wedge-shaped pieces of hard leather 


and india-rubber, so that a good grip and little slip is ob- 
tained. These chains rise and fal 

surfaces as more or less pressure is applied without any un- 
due friction. We may mention that this mode of gearing 
allows a variation of speed, if necessary, of 2 miles as a 
minimum, and 8 miles per hour as a maximum, and this 
is done without alteration of the electrical conditions. 

The pressure is applied by a long clutch lever and a chain 
wound round the hand wheel shaft, which also works the 
brake ; thus, when the brake is on the motor runs empty 
and pee be damaged by any mistake with the main 
switch. 

Directly the brake is taken off the car starts and the 
speed can be varied mechanically. 

In going up an incline, as there is more work to do, the 
speed of the car is reduced, but that of the motor kept 
constant. The whole mechanism is self-contained, two 
angle iron frames carry the motor and gearing. This frame 
with the motor, &c., can be taken off the axles on which it 
rests and placed on the axles of any other tramcar of the 
same type. À special point has been made of this by 


using an old car, and thus demonstrating that very little . 


of the rolling-stock of a tramway company needs to be 
altered. The car itself receives only the weight of the 
accumulators—heavy enough, it will be said, being equal to 
about 30 passengers—and a small railway with trollies under 
the seats carry the cells. The whole series can be pulled 
out through doors at the end of the car very speedily. The 
car can be worked from either end, and each platform has 
its own switches and a special reversing arrangement (for 
reversing the motor). We need not say more on this 
portion of the mechanism beyond reminding our readers 
that it was fully described and illustrated in our columns in 
connection with the launch Electricity. 

Passengers cannot tamper with the electrical connections 
in the car, as everything is boxed in. FE, 

The lighting arrangements for night-time will be quite 
extravagant, there being two 40-candle-power Swan lamps 
suspended from the roof, and one at each end of the car of 
the same candle-power. 

The 50 accumulators weigh 4,000 Ibs., and occupy 29 
cubic feet of space in all, their individual size being 13 in. 
by 11 in. by 7 in., and their weight 80 lb. Their combined 
storage capacity is 560 ampére-hours, with an electromotive 
force of 107 volts. Of this charge it is stated that 70 per 
cent. may be withdrawn with economy. The dynamo 
machine is designed to work.with an electromotive force of 
100 volts, and a current of 60 ampères, equal to 6,000 volt- 
ampères or 8 electrical horse-power. 

We alluded last week to the failure of the experiments at 
Kew, after the car had been successfully tried at Acton a few 
hours previously. It is really surprising that it worked at 
all, considering that the car did not leave the Electrical Power 
Storage Company’s works until the afternoon prior to the 
run made for the Government inspector, Lieut.-Colonel 
Hutchinson. The accumulators did not arrive at their des- 
tination till nine o’clock on the morning of the trial trip, 
and at eleven o’clock the successful experiment was carried 


out. It will be seen, therefore, that the company’s officials | 


were not enabled to give the car a preliminary run or test of 
any kind whatever, and therefore, although fortune favoured 
thecompany in Lieut.-Colonel Hutchinson’s presence, it cannot 
be looked upon as an unexpected result that a like favour was 
not forthcoming a few hours afterwards. We do not at 
present intend to enter into the question of-comparative cost 
of electricity and horseflesh for working tramcars, as it will 
be quite time enough to consider this point when the com- 
pany can show the car in daily work. It seems generally 
admitted that secondary cells cannot have a better oppor- 
tunity of proving their worth, or the reverse, than by 
employment for tramcar propulsion, and we wish the 
Electrical Power Storage Company every success in its 
endeavour to accomplish a most useful and beneficial work. 


The Civil Service Estimates.—In the Civil Service 
Estimates, just published, we note the following :—Post- 
office Telegraphs, £1,550,073—increase £114,775. The 
largest increases are under the head of provincial post- 
offices, £38,622 ; purchase of sites and buildings, £46,000 ; 
and telegraph works, £21,500. 
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ELECTRIC LIGHTING AT NANTUA (AIN). 


THE question of the utilisation of natural forces becomes 
more important day by day, and it will not be uninteresting 
to point out the various À gg and experiments for solving 
the problem. It is evident that each of them will find, 
in certain particular cases, specially favourable conditions 
which will render it at once the most simple, the most con- 
venient, and the most economical. Considered alone, the 
transmission of power to a distance is only of secondary 
importance and of limited application ; what is to be done 
with the disposable power during hours and days of repose ; 
how to adapt this power most usefully to the principal 
requirements of the different consumers, these are questions 
which the transmission of power to a distance does not 
suffice to solve. Accumulators overcome the difficulty, as 
Professor Ayrton, F.R.S., showed in a lecture at the London 
Institution on the 15th inst. 

Whilst Professor Ayrton proposed the system (sce the 
E.LectricaL Review of the 17th March, 1883), M. Emile 
Reynier, the well-known French electrician, realised it upon 
a small scale, and lighted, by the use of hydraulic power, 
a portion of the town of Nantua (department of the Ain), 
and this mode of illumination has worked successfully in 
that town since the 10th inst. 

In this installation, M. Emile Reynier sought chiefly to 
show how a small disposable power may be utilised for 
producing domestic or industrial electric lighting ; it would 
suffice to increase the power of the machines and the number 
of accumulators to adapt the system to the lighting of the 
whole of a more or less important town. 

The actual installation comprises :—1 dynamo for charg- 
ing, 36 accumulators of zinc and copper, of a new form. 
Arc and incandescent lamps supplied simultaneously by the 
same source of electricity. 

The Machine, — The continuous current Siemens 
machine is a shunt-dynamo of the smallest pattern, known 
as 8. D®. It weighs 60 kilogrammes, and develops, at 1,250 
revolutions, an electromotive force of 90 volts. It furnishes 
a charging current of 8 ampéres, which represents nearly 
one horse-power of electrical energy. 

The resistance of the bobbin is 1°4 ohms, that of the 
inductors 26 ohms. It is actuated by a water-wheel, which 
serves at the same time for the production of the motive 
power used in the workshops in which it is established. 

The Accumulators.—There are 36 accumulators connected 
in series. They are on two systems, 18 of copper and 18 of 
zinc ; each of them weighs 25 kilogrammes, or 900 kilo- 
grammes in all. 

The copper accumulator consists of a plate of peroxide of 
lead of 1°5 square metres surfaces, and a plate of coppered 
lead. Its electromotive force is 1°68 volts, and its internal 
resistance about 0°022 ohms. 

The zinc accumulator consists of a plate of peroxide of 
lead of one square metre surface and a plate of zinced lead. 
Its electromotive force reaches 2°3 volts, and its internal 
resistance is about 0°025 ohms. 

The total initial electromotive force of the battery formed 
of the 36 accumulators in tension is therefore 71 volts. 
They are charged in tension by a current of 8 ampéres, and 
farnish about 25 ampéres during the discharge. 

The Lamps.—The lamps employed by M. Reynier, and 
fed simultaneously by the accumulators are :— 

1. Twelve Edison lamps, type B (or eight-candle lamps), 
which work with a difference of potential of 55 volts. 

2. Four open-air incandescence lamps, Reynier’s system, 
connected in series, and which, taking into account the fall 
of potential in the conductors which connect them, require 
about 50 volts. 

3. One arc lamp. 

As the initial electromotive force of the accumulators is 
higher than the mean potential of 50 to 55 volts required to 
work the apparatus normally, M. Reynier introduces, by 
means of a key commutator between the accumulators and 
the electric lights, a series of resistances which he then 
diminishes gradually in order to maintain the constant 


useful potential, to the end of and according to the discharge’ 


of the accumulators. 

Between the terminals of each open-air incandescence 
lamp are disposed four little voltameters connected in series. 
These voltameters are intended to automatically prevent the 


accidental extinction of one lamp, causing the extinction of 
the whole series. In fact, so long as the lamp acts properly, 
little current passes into the voltameters which oppose their 
counter-electromotive force to that of the current which 
traverses the lamp, but if the lamp is extinguished the 
entire current passes into the series of four voltameters, 
which are thus substituted for the lamp. This arrangement, 
established two years ago at the Duchenne-Fournet laundry, 
with the same object and in the same form, worked 
Aa De | and quite answered the purpose for which it was 
intended. 

The diagram will explain clearly the arrangement of all 
the apparatus, machine, accumulators, and lamps. 


M. Shunt dynamo, Siemens’ S.D.5 type. 1. Interrupter. 
c. 18 accumulators in copper. Z. 18 accumulators in 
zinc. 8B. Resistance. Fr, 12 Edison lamps in derivation. 
A. Voltaic are lamp. r. 4 Reynier lamps in series. 
v. Voltameters arranged as shunts to each Reynier lamp. 


We do not know at present the efficiencyæf M. Reynier’s 
new zinc and copper accumulators, it would, therefore, be 
impossible to say whether they are more economical or 
whether they possess, for an equal weight, greater storage 
power than the lead accumulators of MM. Gaston Planté, 
Faure, Sellon, and Volckmar, &c. It is evident that their 
employment leads to a loss and will help to diminish the 
return, but we must not forget that this diminution in the 
return may be in many cases more than compensated for by 
the fact that stored energy is useful for a great many pur- 
poses for which transmitted power would only serve indirectly 
and that the material engaged in the operation, machines, 
line, &c., may be utilised continuously instead of intermit- 
tently. Secondary batteries, moreover, make provision 
against accidental interruptions of the line, generator, or 
motor, besides facilitating the subdivision to an indefinite 
extent of the electric energy furnished by natural forces 
hitherto unemployed. 

A long trial and comparative figures could alone make us 
certain as to the respective. economical value of the system 
of storage and that of transmission, nevertheless, we cannot 
but congratulate M. Emile Reynier on having given to the 
former an experimental test crowned by the success of his 
installation of electric lighting at Nantua. 


The United Telephone Company v. Hebden.—In 
our last issue we briefly announced that Mr. Hebden, the 
defendant in this action, had been released from prison, to 
which he was committed by Mr. Justice Fry fully four weeks 
ago for breach of an injunction restraining him from using 
the Hickley telephonic receiver, which has been declared by 
the court to form an infringement of the Bell patent of the 
United Telephone Company. The application for Mr. Heb- 


. den’s release, which has now been complied with, was made 


on Thursday week before Mr. Justice Fry, in the Chancery 
Division of the High Court of Justice, by Mr. Renshaw, who 
stated that Mr. Hebden desired, through him, to express his 
deep regret and contrition to the court for the offence of 
which he had been guilty, and to submit himself to the 
court in all respects. Mr. Justice Fry considered the 
apology sufficient and ordered the discharge of the prisoner, 
at the same time remarking that he hoped the imprisonment 
would serve as a warning to him in future to deal more 
fairly with the court. 
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CORRESPONDENCE. 


Electric Light Leads. 


For some weeks an animated discussion has been carried on 
in your columns with reference to the safe current which 
may be carried by electric light leads. The fact is that elec- 
tric lighting companies, if they consider their own interests, 
will never attempt to send currents through conductors any- 
where near the safe limit in consequence of the enormous 
loss due to the resistance of the conductors, and while Mr. 
Moulton’s limit may serve the Board of Trade requirements 
there is little reason to believe that it will ever be of con- 
siderable practical value. Let us consider the figures. 

The limit fixed by Mr. Moulton is 2,000 ampéres per 
square inch section of copper. Taking ‘04 ohm as the resis- 
tance of a mile of copper rod 1 in. square, we have as the 
horse-power wasted in a mile of wire : 


2000 x 2000 x ‘04 x ‘00134 = 215. 


Taking the cost of a horse-power per annum as £10, and 
‘5 as the fraction of the year for which the wire is used, we 
have for the money wasted in the wire per annum 


215 x 10 x = £1075. 
The weight of the conductor per mile is 
5280 x °25 
144 


The cost per mile at £70 per ton is £630. And the in- 
terest on capital sunk at 5 per cent. is £31 10s. The total 
loss per annum is, therefore, the sum of these two amounts 
and equals £1,106 10s. 

Suppose we increase the weight of copper six times. The 
loss due to heating the wire will be one-sixth, or about 
£180, and the loss from interest on capital sunk six times 
greater, or £189, the total loss being £369, or one- 
third what it was before. The problem has been com- 
pletely worked out by Sir W. Thomson, who has shown 
that the total loss is a minimum when the two losses of 
which it is made up are equal. 

The following is the calculation. Let the cost of copper 
be £70 per ton, and let 5 per cent. represent the loss from 
capital sunk. Let £10 be the price of one horse-power per 


= 9 tons. 


annum, and ‘à the fraction of the year for which the current 
is sent ; d — diameter of conductor in inches. 
aay annual loss due to capital sunk in conductors per 
mile 
@ x ‘7854 X 5280 x ‘25 x 70 
Sa 144 x 20 


am (i? x 25°2 £. 


Taking the resistance of a copper rod 1 inch diameter as 
1-20th ohm per mile, the loss due to heating of conductor 
per mile 
x 10 x x *00134 


x ‘000335 
20 @ 
That the sum of those two expressions may have the 
lowest value— 
x £09335 


d= C x CE 


From this we see that the most economical diameter for 
conductors will very much depend upon the market price of 
a horse-power per annum, which is equivalent to saying that 
it depends on the price of coal in the district. For different 
towns this will be very different, and for London the above 
would be about the right thing. In London districts the 
size of the conductors will be far removed from the limit of 
safety. For Mr. Moulton’s section to be the most econo- 
mical coal would require to cost about 7d. per ton. | 

E. 


The Telephone. 


In your note appended to my communication published 
in the ELECTRICAL REVIEW of the 8rd inst., you ask me to 
name such telephone receivers as are superior to that of Prof. 
Bell, and at the same time not infringements of the latter. 

In reply I name the following, which, in my opinion, are 
not infringements of Bell’s patent, and which are superior to 
Bell’s in several respeets, viz.:— 

ist. Freedom from singing and snapping. 

2nd. Almost entirely free from induction caused by neigh- 
bouring wires. 

3rd. No further adjustment required when once the in- 
strument is adjusted. 

I have arrived at the conclusion that they are free from 
any of Bell’s claims from comparing them with the judg- 
ments of Mr. Justice Fry and of the Court of Appeal, 
especially with the opinions of the Master of the Rolls and 
his assistant judges, Lord Justices Lindley and Bowen. 

In none of the telephones I name is there “a melallic 
plate resting, as regards its circumference, on the wooden 
case,” as Mr. Justice Fry described Bell’s claim. 

The Master of the Rolls described Bell's claim as follows : 
—* Here is a thin plate or disc of steel or ion in front of the 
magnet, separate from the magnet, fixed or attached, and in 
such a way as to keep the whole circumference fixed.” 

Lord Justice Bowen described Bell’s claims in these 
words :—“ A metallic plate in front of the magnet, and 
attached in front and close to it with a fixed circumference.” 

In the instruments I name below there is no iron plate 
with “ a fixed circumference.” Each of these instruments 
is constructed on the principle and generally in the form 
of Bell’s instrument well known as “ the gold-beater skin,” 
a description of which was published in this country several 
months prior to the 9th December, 1876 —the date of Bell’s 
patent—and the claim to that instrument was disclaimed by 
Bell, and, consequently, it is public property. 

The improvements on Bell’s gold-beater skin instrument 
consists in substituting for “a membrane like the gold- 
beater skin” of a plate of any resilient non-magnetic 
material. 

I have arrived at the conclusion that they are superior to 
Bell’s instrument from trustworthy reports of trials of them, 
made by experienced persons, and testified to by persons in 
high positions—and also from trials made by myself—and I 
repeat their superiority consists in the three several respects 
named above, and at the same time the tone is free from any 
metallic sound, and is very full and clear. 


| 
| 
| 
peer. 
rs in ¥ 
ation. 
eries. 
amp. 
| 
| 


THE TELEGRAPHIC JOURNAL AND 


[Marcu 24, 1888. 


I now name the inventors of these several instruments, 
and give the dates of their respective patents. 

1. James J. McTighe, No. 162, A.D. 1878. 

2. Ernest Marx, F. Akleman, Julius Kayser, and Abner 
G. Tisdel, Nos. 351 and 1286, A.D. 1880. 

3. Lockwood and Bartlett, No. 2419, a.p. 1880. 

4. W. C. Barney, No. 2259, A.D. 1882. 

All the above-named instruments have been tested on 
ordinary telegraph lines of from 100 to 200 miles in length, 
where twenty or more wires were suspended to. the same 
poles, and at the same time when the other lines were being 
used by the Morse telegraph. In regard to the trials of the 
Lockwood-Bartlett receiver, I refer you to your ELECTRICAL 
Review of November 4th, 1882. 

Das Telephon. 

London, March 19th, 1883. 


City Guilds of London Electrical Engineering Classes. 


The management of these classes was discussed in your 
columns some months ago, and I would not venture to ask 
you to allow the subject to be re-opened were it not for a 
very strong conviction that many others feel, as I do, that 
after all the talk and opportunity for making improvement, 
things at Tabernacle Walk are now little better than in a 
state of chaos. In the laboratory are supposed to be sets 
consisting of all materials for carrying out certain experi- 
ments. Most of the apparatus is out of. repair, not joined 
up, or absent ; and some five or six sets (out of what ought 
to be nearly 20) only may be called complete. For making 
these experiments, as was pointed out in previous corres- 
pondence, the only instructions are some very indistinct ones 
written in a manifold ink, and which from usage have become 
tattered and dilapidated to an extent almost reaching 
uselessness. 

Only one assistant is to be got at, the “ Chief Demonstra- 
tor” being principally occupied in taking tickets and names 
at the door, and switching on the electric light when a 
lecture is about to commence. Talking of the electric light, 
at present the students have no facilities for even looking at 
a machine ; and that part of the study is quite neglected. 

No doubt things may be improved as the new premises 
are completed, but at least one student feels that whole fees 
should not have been demanded, and the place thrown open, 
until the arrangements were in a more advanced state than 
now. Week succeeds week, but one cannot see even a ten- 
dency to improvement, and I venture to ask you to kindly 
publish this, that it may possibly be seen by some one who 
can get things put right. 

Light. 


Correction. 


Iam sorry to have again to trouble you with regard to 
the inaccuracy of your notice of Mr. Macdonald’s lecture in 
Edinburgh. 

I have first to thank you for noticing my last letter to 
you on the subject, which, however, was not placed so near 
to your notice as might have been wished, and I now have 
to ask you to state that, with the exception of one 100-C, P. 
Edison lamp which had been given to Mr. Macdonald, no 
Edison lamps were used on the occasion, and, consequently, 
that “ The portion of it dealing with electrical illumination 
was illustrated by a number of Edison and Lane-Fox incan- 
descence lamps,” is inaccurate, and should be Lane-Fox 
lamps only. 

Fred. M. Brockelbank. 
The Brush Electric Light and Power Company of Scotland. 


Looped Telegraph Lines. 


In an article in last Saturday’s issue of your journal, entitled 
‘ Experiments on a looped telegraph line,” you say, “It is not 
very long ago that a fast-speed apparatus was tried with perfect 
success through a looped line of 400 miles long, a speed of 
1,000 words a minute being attained, the weather being very 
damp ; in this case, however, no earth was used. The result 
of putting on earth, so as to render the conditions similar to 
those that would occur in actual practice, was to bring down 
the speed to a little over 50 words a minute.” 

I infer that the apparatus was condemned on this account, 
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but why ? why insist on its being worked on the old con 
ditions with an earth? Why not work it on the looped 
method wherever possible ? Ido not suppose it is because 
of any foolish attachment to old forms; but I am not quite 
so sure as to the dislike to innovations or to change, simply 
because they are innovations, which so largely rules the 
official mind. 

If even the new apparatus attained only half the = 
you say, it would still do the work, on two wires, of at least 
four Wheatstone circuits. The saving in plant alone would 
be immense, while, electrically, the looped circuit would have 
many advantages ; thus, it would be less subject to disturb- 
ance from earth-currents and wire-to-wire induction ; leakage 
of currents from other wires could not happen; and, for the 
same reason, an earth fault on any part of the line would 
not interrupt the working, as it so often does now with the 
earth circuit system. 


London, 19th March, 1883. 


[It seems that we did not clearly indicate the fact that 
both the receiver and transmitter of the apparatus in 
question were at the same end of the loop (as in fig. 1) ; 
if they had been placed at opposite ends (as must of course 
be the case if a looped circuit is worked in the way Mr. 
Fahie suggests), the conditions would haye been entirely 
different, and the rate of speed would have been quite as 
low as that obtained in the experiment referred to.—Eps. 
EvEc. Rev. ] 


J. J. Fahie. 


Pronunciation of ‘ Dynamo.” 


(ranted the evidence of your correspondent, “ W.’s” Greek 
“dictionary”; but were ita rule to “ fall back on princi- 
ples,” as he terms it, half the words in English would be 
pronounced differently to what they are. Both the prevail- 
ing “spirit of the language,” and customs, have some 
evidence to give us in the matter. I agree with “‘ W.” as to 
the big un-classical mouthful ; but am not sosure about the 
advisability of the short “y.” It by no means follows 
because we have imported a word from the old Greeks that 
we are obliged to pronounce it as we have reason to believe 
they pronounced it, any more than when we import a word 
from Germany we are obliged to choke ourselves by pro- 
nouncing it. Above all things, in a somewhat inconsistent 
language, it is desirable to be consistent as far as we 
can, and as a short “y” will not fit comfortably some 
words, for instance, with the word “ dynamite,” and into 
“dyne’’—derivatives of the same root, and in both of which 
custom has adopted the use of the long “ y ”—I am not 
quite sure whether it will not be desirable to pack “ W.’s”’ 
principles, along with his Greek dictionary, about their 
business, and admit the long “y” in spite of its unclassical- 
ness. 

D-n-mo. 


The Industrial Unit of Electrical Energy. 


I said that the unit Mr. Varley seems to intend to write 
about is the volt-coulomb because from the quantity of 
electricity passed and the potential it has fallen alone can 
the work done be determined. The unit of energy may he 
called by any name, a vomb by any other name would 
smell as sweet, but it must be in terms of potential x 
quantity, and not of current. I did not say that the vomb 
expresses a rate of flow ; if it did it could not be a unit of 
energy. Current and current x potential are both rates 
of flow ; and therefore Mr. Varley cannot express either in 
terms of energy. 

Jas. Swinburne. 


Electrie Lighting. 


With reference to your notice ve lighting of the new 
Royal Lyceum Theatre, Edinboro’, we beg to inform you 
that we have been favoured with instructions to light the 
theatre, and no arrangement has been made for either the 
use of Swan lamps or a Crossley gas-engine. You have, 
therefore, been misinformed. 

J. E. Jackson, 


Manager, Electric Carbon, Storage, and Apparatus Manufacturing 
Co. of Scotland, Limited. 


Leith, March 19th, 1883. 


— 
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Electrical Accumulators. 


Seeing in the ELecrTricaAL Review for March 17th a 
aph headed “Professor Forbes’ Accumulator,” I 
write to state that I have no claim to the invention of any 
nor do I ty the least degree to what 
accumulator your graph refers. 
George Forbes. 
34, Great George Street, Westminster, S.W. 
March 19th, 1883. 


[Our note was taken from a pamphlet sent to us and 
issued by the Electric Carbon, Storage, and Apparatus 
Manufacturing Company of Scotland, the sole licensees and 
of Professor Forbes’ accumulator.—Eps. ELEC. 
REV. 


Gauge for Electric Light Conductors. 


I send herewith a sketch of a new gauge I have devised 
for the use of electric light engineers, &c., and which could 
be constructed by a steel rule maker (in quantities) at a very 
nominal rate. 

On the obverse are columns showing size, B.W.G., from 
0 to 24, increasing by 4in. Diameter in inches and safe 
current in amperes. 


On the reverse, resistance per 100 yds. 96 per cent. con- 
ductivity, and weight per 100 yards. 
The sketch is full size ; the thickness should not be less 
than 
M. Volk. 
Telegraph Manufactory, Brighton, 
March 19th, 1883. 


[We are obliged to keep over several interesting letters 
till next week.— Eps. ELEC. REv.] 


Blackburn Telephonie Exchange.—Mr. G. Sharples, 
writing from Preston, under date the 16th inst., says : — 
‘Considerable dissatisfaction having been expressed at the 
present very high annual rental of £12 charged in Blackburn 
for telephonic exchange connections, also for private lines, and 
a wish having been expressed by a large number of merchants, 
manufacturers, tradesmen, professional men, and others, that 
I should establish a telephonic exchange at Blackburn 
similar to the one conducted by me at Preston (under 
special licence from the Postmaster-General), 1 beg to state 
that I have decided to establish such an exchange, the 
annual subscription to be just one-half what is now paid 
in Blackburn, that is, within one mile of the central office ; 
the subscription will be £6 a year. The instruments used 
| will be the Gower-Bell loud-speaking telephone, as adopted 
| by the Post-office, or the Bell telephone and Crossley trans- 

mitter,” &c., &c. 


NOTES. 


Electric Lighting.—The Electric Carbon, Storage, and 
Apparatus Manufacturing Company of Scotland, Limited, 
has received the following communication, dated the 12th 
inst., from Messrs Wm. Hope & Sons, Leith :—“ This is to 
certify that having placed in the hands of Dr. Paget Higgs, 
electrician to the Electric Carbon, Storage, and A tus 
Manufacturing Company of Scotland (Limited) a dynamo 
machine capable of running, as per maker’s instructions, 14 
lamps of 15 candles each at a speed of 1,300 revolutions a 
minute, this machine has been made by most simple means 
to run constantly 15 lamps of 20 candles each at*a speed of 
950 revolutions, being an increase of 43 per cent. in lighting 
power with a decrease of 27 cent. of re The 
machine had been supplied to us by one of the largest and 
most noted companies.” 


The electric lighting plant on board the s.s. Zarawera, 
belonging to the Union Steamship Company of New Zealand, 
Limited, which was fitted up with the Edison system, is re- 
ported to have wrought well throughout the voyage from 
Greenock to Melbourne. Only ten lamps, out of a total of 
150, gave out during the voyage. As the loss of lamps 
during the first few weeks after starting an installation 
generally averages higher than that which occurs after the 
plant has been in use for a short period, owing to the 
weeding out of defective lamps, the result stated above may 
be reckoned as very satisfactory. 


The electric light will be introduced into the dining-room 
and library of the House of Commons during the Easter 
recess. Should the experiments prove successful, the light 
will be maintained throughout the remainder of the session. 


It is proposed, says a pre ne À to apply the 
electric light to an enormous extent. The Metropolitan 
Brush Company proposes to cover almost the whole of 
the metropolis and the more immediate suburbs. The 
Swan Company, more modest in its designs, limits its 
applications to the fashionable neighbourhoods, and applies 
for Provisional Orders affecting Marylebone, Kensington, 
Belgravia, and Chelsea. Application was also made re- 
garding Chelsea by the Ferranti Company, but the local 
vestry has entered into arrangements with the Brush Com- 
pany to light a fixed area of the parish. The Edison 
Company some time ago gave notice of application for a 
Provisional Order covering the City of London, and the whole 
of the district between Holborn, Oxford Street and the 
Thames Embankment, including the Strand, the Temple, 
and the Inns of Court. The Pilsen-Joel Company designs 
to light Oxford Street, Tottenham Court Road, and.-the 
neighbourhood, and had also marked off for itself a Cit 
district which includes the principal streets round the Ban 
of England. This last scheme, however, has been abandoned. 
With the exception of those of the Brush Company, all the 
applications relate to the area between Kensington and the 
City, and Marylebone and Chelsea. In all other dirtricts 
the Brush Company is without competitors, except where, 
as in the parish of &t. Pancras, the vestries have given 
notice of application for Provisional Orders on their own be- 
half. In the West-end the competition between the five 
companies which are making application is exceptionally keen, 
and especially in the district between Holborn and the 
Embankment, where three out of the five companies make 
almost identical applications. 


At a meeting of the Commission of Sewers at the Guild- 
hall, on Tuesday last, Mr. Deputy Pepler presented a report 
from the Streets Committee, recommending that the con- 
tract with the Brush Electric Light Company be continued 
for another year on the present terms and conditions, ex- 
cept that power be reserved to the Commission to terminate 
the arrangement at any time within that period by ninet 
days’ notice. Mr. Pitman asked whether the distance whic 
the lamps were apart could not be changed? ‘They seemed 
to be very irregular. The Engineer (Colonel Haywood) 
replied that the Brush Company were asked to light a 
certain district, and they were permitted to light it in the 
way they thought best. The Commission had no permanent 
arrangement now with any of the electric lighting com- 
panies. Pending the inquiries which were being made by 
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the Electric Light Committee of this Commission, he 
thought it would be very inexpedient to take any f r 
trouble about the lighting of the streets. (Hear, hear. 
The report was agreed to, as was also another report by the 
same committee relative to Sugg’s experimental gas lighting 
in Fleet-street, and Siemens’ patent experimental gas light- 
ing in Holborn, stating that having regard to the increased 
cost, they are not prepared to advise the adoption of the 
systems, but recommending that the reports of the Engineer 
be printed for the information of the Commissioncrs. 


A “Casual Observer,” writing of the Maxim-Weston 
lighting at Pentonville Road, says :—“ Such a statement as 
that the lighting of Queen Victoria Street and Pentonville 
Road far excels in brilliancy and steadiness anything accom- 

lished till now in Europe, if based on facts would, of course, 
be highly creditable to the Company ; ‘as however it has 
been noticed on two occasions, within the last few weeks, 
that the lights in the Pentonville Road one evening only just 
glimmered sufficiently to render them visible from a distance 
not exceeding five yards, and on another evening shined by 
entire absence, it may be fairly said that it indeed excels 
anything accomplished till now in Europe.” 


A Scottish Gas Manager, recounting what he saw at the 
Crystal Palace Exhibition, said he was much gratified by 
what he had seen. He was sure that he had gained more 
than the cost in experience. The quality of the gas lighting 
exhibited was super-excellent, and would indicate that the 
science of gas lighting was little more than in its infancy. 
It does not appear, however, that he informed his auditors 
that the exhibition has also demonstrated the deleterious 
effects of gas upon vegetation; that in the south nave, 


where gas is wholly used, the growth of twenty years has 
been almost destroyed. 


Messrs. J. Edmundson & Co., of 19, Great George Street, 
Westminster, agents for the Swan Company, have 
amongst other works, just completed an interesting installa- 
tion of incandescent lighting at the mansion of C. W. 
Barton, Esq., Glendalough, Co. Wicklow, the work being 
carried out through their Dublin house. In this case they 
have fitted up 44 Swan lamps, each equal to about 
18 candles, and have obtained the motive power from 
a stream about 200 yards from the mansion by means of a 
small turbine. A direct current shunt-wound dynamo is 
used, giving an electromotive force at 1,300 revolutions of 
86 volts. The lamps are Le in series of two, which 
greatly reduces the size of the leading cables and also the 
oss of power expended in the cables. Messrs. Edmundson 
are proposing to use a similar arrangement in several other 
installations for private houses where water-power is avail- 
able; and we may pou | expect to see many houses lighted 
in this manner up and down the country, the light being 


obtained at a very small cost and being extremely steady 
and regular. 


The Amendment of the Patent Laws.—The Bill for 
the Amendment of the Patent Laws, promised in the Queen’s 
Speech, has now been printed. The greatest point of novelty 
in the measure, says the Times, may be said to be the transfer- 
ence to the Board of Trade of the control over patents hitherto 
vested in the legal representatives of the Crown. The Bill 
comprises three main divisions, dealing respectively with 
patents, registered designs, and trade marks. The most im- 
portant of these is that relating to patents. The method of 
application for a patent is considerably modified and in 
many respects simplified. The applicant has to file with his 
application a specification describing his invention. This, 
as now, may either be “ provisional” or “complete.” The 
former is the most usual case under the present system, and 
would, doubtless, continue to be so under the new. Sup- 
posing it to be adopted, the provisional specification is to be 
referred by the controller to an examiner, who would report 
whether the invention is proper subject matter for a patent, 
and whether it has been fairly described ; also if the docu- 
ments have been properly prepared. In case of an adverse 
report, the application may be refused or the applicant may 
be required to amend his application ; but there is in either 
case an appeal to the law officers. As soon as the applica- 
tion is accepted, the applicant receives provisional protection 
for twelve months, dating from his application. Nine 
months after the commencement of provisional protection 


he has to file a “complete specification,” setting out more 
fully the nature of his invention, and this is examined in 
the same way as the provisional, to see that the two specifi- 
cations agree and that their claims are the same. In 
both specifications the “claims ” must be distinctly stated. 
On the “acceptance” of the complete specification the 
fact is to be advertised and the documents opened to public 
inspection. This acceptance must be complete within 
twelve months or the application becomes void. For two 
months after the acceptance the patent is liable to opposi- 
tion before the law officers, who may refuse the grant. 
If there is no successful opposition, three months after 
acceptance the patent is sealed. If a complete specifica- 
tion is filed in the first instance with the application, the 
rocedure is similar—at least sufficiently similar to make 
it needless to give details. The fees are—on application, 
£1; on grant, £3; and the patent is good for four years. 
At the end of four years there is a fee of £50; at the 
end of eight, a fee of £100. The total duration of the 
patent is, as now, 14 years. It will be seen that the pro- 
posed procedure differs widely from that at present in force, 
under which patents are granted practically without any 
examination, and on condition that the applicant files a 
final specification, which is therefore sent in after the grant 
has been made, and is subject to no examination, even in 
theory. The present fees are :—on application, £5; on 
rant, £20; in third year, £50; in seventh year, £100. 
he cost at the earlier stages is, therefore, greatly reduced, 
the fees for the later stages remaining the same, the time for 
yment only being altered. A regulation that a patent 
is only to be granted for a single invention will doubtless 
increase the number of patents, and thus make up to some 
extent the loss to the Treasury from the reductions. It 
may be noted that the proposal for the examination of 
applications is practically the same as that made by the Bill 
introduced by Sir John Lubbock on behalf of the Society of 
Arts. 

In some minor, but important details the method of pro- 
cedure is modified in the new Bill. Applications can be 
sent by post ; forms are to be supplied at post-offices ; and 
the number of forms is diminished. It is also expressly 
stated that any person, British subject or not, may obtain a 
patent, and in all probability this and some of the other 
provisions of the Bill will abolish the present system of 
“ communications from abroad,” under which an agent takes 
a patent out in his own name for his foreign client. 

Wide provisions are made for the amendment of the 
specification and for the disclaimer of unnecessary portions, 
the latter being permitted by order of the Court in actions 
for infringement. Following the clauses dealing with 
amendment come some introducing for the first time a 
system of compulsory licences for cases in which the patent 
is not worked in the United Kingdom, and certain other 
cases. As regards prolongation of patents, the present prac- 
tice of application to the Privy Council is preserved. A 
method of revoking a patent is provided in place of the — 
obsolete plan of scire facias. In the clauses relating to legal 
proceedings some important novelties are introduced, chief 
of which is a regulation that the Court trying a patent case 
is, on the request of either party, to call in an assessor. 

Among the miscellaneous provisions, besides some em- 
bodying existing Acts, is one for publishing an illustrated 
journal of patented inventions. Another clause provides 
that the Patent Office Museum is to be transferred to the 
Science and Art Department. The parts of the Bill relating 
to designs and trade marks will not make such extensive 
alterations in the present law as will result to patents from 
the passing of the Bill; and as regards trade marks, the 
present definition of a trade mark is extended, and power is 
taken to clear the list from applications which have not 
been proceeded with. 


South Wales Institute of Engineers.—At the 25th 
annual meeting of the members of this institute, held at 
Cardiff, last week, Mr. Sydney F. Walker, M.S.T.E. and E., 
communicated part third of his paper “ On the Principles 
of Electric Lighting and the Transmission of Power hy 
Electricity.” ‘The reading of a paper “ On the Transmission 
of Power by Electricity at the Trafalgar Collieries,” by Mr. 
Blanch Brain, was postponed. 
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Telephonic.—A contract has been entered into between 
the Postmaster-General and Mr. John Burns for the erection 
of a private telephone line between Glasgow and Mr. Burns’s 
residence, Castle Wemyss, Wemyss Bay, a distance of 31 
miles. 


At the meeting of the Works Committee of the Dundee 
Police Commissioners consent was given to the erection of 


_29 new telephone lines. 


The experimental tests of the metallic telephone circuit 
recently erected between the Edinburgh and Glasgow tele- 
phone exchanges are very satisfactory. Mr. Bennett’s 
translators will be used. 


Asian Telegraph Extension.—A from Tash- 
kent, March 15th, says :—It is intended to‘extend the 
telegraph line from Katti Kurghan up to Bokhara. The 
carriage road from Rungrad to the mouth of the Amoo 
Daira has been constructed. 


Electric Lighting and the Transmission of 
Power.—On Saturday evening last Mr. A. Reckenzaun 
delivered a lecture on this subject in the Working Men’s 
College, 45, Great Ormond Street, W.C., Sir Daniel Cooper 

residing. The lecturer, at the outset, referred to various 

istorical points in the ur of science during the last 
century, and explained the method, by means of the standard 
candle, screen, and stick, of measuring any illuminating power, 
the light measured, for convenience, being that of a small 
Swan lamp. He then entered into a short description of arc 
lamps, many of which were shown in operation. Several 
incandescence lamps were introduced, a large diagram being 
used to illustrate the mode of the construction of the Swan, 
Edison, and Maxim lamps. Ohm's law was also illustrated 
by diagram. Mr. Reckenzaun next showed how induced and 
continuous currents were generated, and explained and illus- 
trated the transmission of power. 

The manufacture and use of accumulators gave probably 
the greatest interest. A section of an F.-S.-V. cell was 
shown on a diagram, and plates in their various stages of 
formation were handed round. Questions were asked by 
gentlemen of the audience in reference to the life, deprecia- 
tion, and durability of these cells, and, in reply, the lecturer 
made the following statement :—‘‘ No consumption of metal 
takes place in our cells, and the total weight of a secondary 
battery must be the same at all times. The negative plates 
remain practically in the same metallic condition, but the 
positive plates change in so far that the lead conductors 
(perforated casting) will perhaps, after two years’ work, be 
entirely converted into peroxide. This transformation is no 
disadvantage ; in fact, the worn-out plate will be of great 
value, and like in the by-products of manufacture it 
will be worth more than the new plate filled with minium. 
Since in the new plates the red lead has to be converted 


into peroxide by electricity, plates filled with peroxide in the 


first instance need no ‘ forming,’ and this expense is entirely 
saved. I made experiments on this point. I ground up 
old positive plates, and filled new castings with this paste. 
A 1 H. P. box gave after the first charge 250 ampére-hours, 
and after the second charge it rose to 350 ampére-hours, the 
difference in the first being due to a small amount of 
sulphate of lead in the old plates. When the accumulators 
become generally used these by-products will be greatly 
sought after, and I venture to predict that in course of time 
a ‘ worn-out’ secondary cell will be worth a new one, if the 
receptacles or boxes are not injured. Old lead from dila- 
pidated buildings fetches more money in the market than 
new ingots from the mines, because there is less waste in 
dross when the metal is recast ; so it will be with our cells. 


Royal Society of Edinburgh.—On Monday even- 
ing the eighth ordinary meeting of the Royal Society of 
Edinburgh was held, when a paper on “ The Thermo-electric 
Position of Pure Rhodium and Iridium,” was communi- 
cated by Professor Tait. The author had been successful 
in procuring specimens of pure rhodium and iridium, and 
the object of his experiments was to find two metals which 
should give lines on the thermo-electric diagram parallel to 
that of lead, or the line of no Thomson effect. The lines, 
however, being at the same time so far apart as not to be 


within the limits of experimental error, he had found that 
rhodium and iridium fulfilled the first condition but failed 
in the second. He hoped yet to find in some of the pla- 
tinum alloys the metals which would enable him to construct 
a thermo-electric thermometer. He promised to pursue his 
investigations and report the results to the society. 


Personal.—Mr. Alfred R. Bennett, Glasgow, having been 
ap inted Engineer for Scotland and Ireland to the National 

elephone om sf Limited, has resigned his post as 
engineer to Messrs D. and G. Graham. 

It is said that Professor Tyndall and Dr. Siemens will 


be members of the committee appointed to consider the 
best mode of illuminating the coast lighthouses. 


Guild v. Hope and the Scottish Brush Electric 
Light and Power Company (Limited).—As already 
reported, this action was raised to recover £525 from de- 
fendants for alleged breach of contract, in preventing pursuer 
from floating a new company to take over the rights and 
licences held by the Scottish Brush Electric Light and Power 
Company. The record formerly closed was opened to allow 
the liquidator of the company to state defences. This 
having been done, the record was re-closed on Saturday last, 
and proof fixed to take place on the 28th June next. 


Cable Repaired.—A Daily News telegram, from Odessa, 
March 18th, says: —The Black Sea cable, connecting Odessa 
and Constantinople, interrupted since January 29th, was to- 
day restored. This interruption has been the cause of serious 
inconvenience and delay to commercial telegraphic corre- 


“spondence between London and the Levant. 


NEW PATENTS—1883. 


1255. ‘Electric lamps and fittings therefor.’ J. G. SLATTER. 


Dated March 8. 

1258. ‘‘ Electrical signalling apparatus.’’ W.J. Brewer. Dated 
March 8. 

1275. ‘Electric lamps.”’ J.S. Ketso. Dated March 9. 

1290. ‘*Telephonic apparatus.”” G. H. Bassano, A. E. SLATER, 
and F. T. Hozums. Dated March 10. 

1295. ‘‘ Electrical apparatus for igniting inflammable gases, and 
for other purposes.” A. R. Mozison. Dated March 12. 

1298. 


‘€ Carrying, protecting, and insulating wires employed for 
conveying electric currents.’’ "R. Lonepon and F. B. 
Dated March 12. à 


1313. ‘‘ Dynamo-electric machines.’ H. H. Lake. 
municated by G. W. Fuller.) Dated March 12. (Complete.) 


1314. ‘Dynamo and magneto-electric machines.” C. W. Vin- 
CENT. Dated March 12. 


1347. ‘Dynamo-electric machines.” H. H. Laxe. 
cated by G. W. Fuller.) Dated March 13. (Complete.) 


1357. ‘‘Thermo-electrical generators.”’ KR. H. Branpon. 
municated by E. G. Acheson.) Dated March 14. (Complete.) 


1364. ‘‘Improvements in dynamo-electric and electro-dynamic 
machines, rine in appliances connected therewith for measurement 
of electric power.’”’ C. W. SIEMENS. Dated March 14. 


1370. ‘‘ Improvements in the mechanism of electric meters in the 
method of actuating the same, parts of which improvements are 
applicable to electric clocks.” P. Join, J. Parsons, and M. F. 
Purcett. Dated March 14. 


(Com- 


(Communi- 
(Com- 


1371. ‘*Commutators for dynamo-electric machines.’’ 8S. Z. de 
Ferranti and V. 8. SZxZEPANOWSKI. Dated March 14. 
1375. ‘*Dynamo-electric machines.” H. H. (Communi- 


Lake. 
cated by G. W. Fuller). Dated March 14. (Complete.) 


1403. ‘‘ Improvements in telephonic apparatus, parts of which 
apparatus are applicable for telegraphic and other like purposes.”’ 


W. Mosezey. Dated March 16. 
1430. ‘‘Galvanic batteries.’ J.B. Hannay. Dated March 19. 
1440. ‘A new or improved electric safety lamp.”” J. Lray. 


(Communicated by G. Mangin and C. A. Royer.) Dated March 19. 


1452. ‘‘ Apparatus employed in electric telephony.” J. H 
Jounson. (Communicated by J. A. Maloney.) Dated March 20. 

1455. ‘A safety electric switch.” C. J. Wuarton. Dated 
March 20. 

1472. ‘‘Improvements in means for propelling cars or other 


vehicles by means of electricity, applicable in parts to such vehicles 
when propelled by other means.’”’ P. R. Arzen. Dated March 20. 
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| ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1882. 


3150. ‘Dynamo or magneto-electric machines.” KR. WERDER- 
MANN. Dated July 4. 6d. Relates to dynamo and magneto-electric 
machines which will also serve as electro-motors. Its object is to 
furnish machines which are so constructed that each machine, in 
respect of the number and arrangement of its parts, may be said to 
constitute a series of machines combined in a compact and con- 
venient form and capable of operating: very efticiently for either of 
the above-named purposes. According to this invention each 
machine is constructed with a number of magnets and armatures 
suitably arranged in combination with a main shaft, the shafts of the 
said armatures being connected to the said main shaft by belts and 
pulleys, or by frictional or other gearing, in such a manner that 


. motion can be transmitted from the said main shaft to all the arma- 


tures, or vice versd. Fig. 1 is an end elevation, partly in section, and 


fig. 2, a side elevation, partly in section, of the machine. a is the 
framework within which are fixed magnets, a, with polar extensions, 
a}, between each pair of which is placed an armature, b, fixed on a 
shaft, 6', capable of rotation in suitable bearings in the said frame- 
work, These armatures may be of the Gramme or other suitable 
form or type, and are fitted with commutators or collectors in the 
ordinary manner. It is preferred to employ an annular series of 
magnets, as shown, composed of one or more pairs of plates or bars, 
a*, having semi-circular or arched portions forming the polar exten- 
sions, within which the said armatures are arranged. These plates or 
bars are connected by transverse pieces, c, of cast iron or other suitable 
material, so as to constitute, with the said pieces, a number of horse- 
shoe magnets, the wires being coiled around them on each side of 
such transverse pieces. A central or main shaft, d, is carried in bear- 
ings in the framework, and has its axis parallel with the axes of the 
armature shafts, '. The shafts of the rotating armatures are provided 
with pulleys, 4°, which are connected by belts or cords, e, or by fric- 
tional gearing, with a pulley, f, upon the said main shaft, so that each 
armature will be driven by the said shaft or will drive the same. 
Permanent magnets may be used in the place of electro-magnets. 


3380. ‘‘ Electrical haulage system and apparatus.” W.E. Ayrton 
andJ. Perry. Dated July 17. 8d. The first part of the invention 
consists in the use of a wire or a wire rope or a metallic rod or rail, 
which we shall call ‘‘ the rail,’’ supported on structures alongside the 
canal or road on which boats or waggons require to be hauled. The 
road or track supporting the waggon may have any inclination: and the 
inventors employ part of the invention to the case in which the ‘ rail’’ 
is very much inclined or is quite vertical. On the rail there runs an 
electric motor hanging from the axle or axles of overhead suspending 
pulleys. The motor receives electrical energy in one or other of 
two ways which will presently be described. The rotating parts of 
the motor actuate wheels which grip ‘‘ the rail,’ so that when they 
are rotated the motor moves along ‘‘the rail.’’ A rope or chain of 
wire, hereinafter called ‘‘the hauling line,’’ from the motor is used to 
haul a canal boat or waggon, and the attachment of ‘the hauling 
line” to the motor is such that although the weight of the motor 
itself causes a considerable amount of grip on the wheels, this grip 
greatly depends on the pull in the leading line. Thus one of the 
methods is to suspend the motor carriage from two levers (whose 
fulcrums are carried from the axles of overhead pulleys), so that its 
weight may cause the gripping wheels at the ends of these levers to 
tend to get closer together, ‘‘ the rail’’ being betweenthem. Further, 
the gripping wheels, or the frames connecting pairs of gripping wheels, 
are counected by two links nearly in the same straight line, and 
when the central joint is pulled by the hauling line the grip becomes 
greater. Again the weight or part of the weight of the motor 
carriage may be hung from such jointed links; and a great many 
other well-known mechanical contrivances enable us to obtain the 
gripping action we require. The gripping wheels may be in pairs, 
one on each side of ‘‘the rail,’’ and there may be more than one pair. 
When the wheels are odd in number the inventors prefer that one on 
one side of the rail shall press on ‘‘ the rail’’ in a position between 
the positions of two on the other side of ‘the rail,’’ so that the shape 
of ‘‘the rail’’ alters if itis flexible. Generally, however, the inventors 


have the gripping wheels in pairs gripping ‘‘the rail’’ between th 

so that 25 moter how flexible it may be they do not alter its shape. 
The second part of the invention relates to the supply of electricity 
to the electric motors. One method employed is of the nature of that 
described by Professor J. Fleeming Jenkin, in a yet unpublished 
specification. ‘The inventors insulate ‘‘ the rail’’ from the earth, and 
divide it into sections insulated from one another at each support, or 
at such equidistant supports as may be fixed upon, or at places 
between the supports. The sections are, however, kept in electrical 
contact with one another by movable junction pieces. An electrical 
current is passed through ‘‘ the rail’’ from a dynamo-machine or other 
source of electricity at one end to the other, where it is in contact 
with the earth or some returnconductor. The motorcarriage passing 
from one section, ©, to another, B, displaces the junction piece, between 
the sections. It has a trailing wheel on c, which remains on © until 
the motor carriage passes into a new section, A. Thus the current, 
unable to pass through the displaced junction piece, passes through 
an electric motor on the motor carriage, and gives to it propelling 
power. The trailiñg wheel establishes connection as it passes from 
© to B, by replacing the junction piece. The third part of the inven. 
tion consists in automatically blocking the motor carriages which are 
running on ‘‘ the rail,’’ that is preventing their getting too close 
together. For this purpose, even if it is not necessary for obtaining 
good insulation, the inventors divide the rail into sections. The 
fourth part of the invention consists in the use of two motor carriages 
for the haulage of one canal boat or waggon. Two independent 
‘6 rails *” and return may be employed, or by a suitable change in the 
blocking arrangements, and by allowing each motor carriage to carry 
with it a bridge or curved portion of a rail, which joins on before and 
behind a motor carriage with ‘‘ the rail,’’ the inventors are enabled 
to let one motor carriage pass the other. A motor carriage fixes 
itself firmly to the rail and winds up the ‘‘ hauling line;” in the 
meantime its fellow runs on ahead, then fixes itself, and hauls 
whilst the second loosens its grip of the rail, runs on past the other, 
letting out line as it goes, fixes itself in a new position, and again 
winds up the hauling line. The object may be effected without 
allowing one motor carriage to pass the other and without much 
alteration to the scheme already described. More than two motor 
carriages may be employed. 

3393. ‘‘ Electric lamps.”’ J. D. F Anprews. Dated July 17. 
6d. Relates to electric lamps of the arc kind in which a solenoid is 
employed for regulation, the object in view being to provide means of 
compensating for the varying attraction exe on the core when it 
takes different positions within the solenoid. This attraction is 
greatest as the core enters the solenoid, and least when it is entirely 
within it. According to the invention, the core is suspended by a 
chain passing over a pulley and carrying the holder of one of the 
electrodes, the holder of the other electrode being attached to the 
core. Thus when the core is in its lowest position, subject to the 
strongest attraction, the weight of the suspending chain is mostly on 
the same side with the core opposing the attraction. As the core 
ascends into the solenoid the weight of the chain diminishes on the 
one side of the pulley and increases on the other, thus compensating 
for the diminishing attraction of the solenoid. 


3414. ‘Electric telegraph signalling apparatus.” H. E. 
Newton. (Communicated from abroad by O. Zadig, of Paris.) Dated 
July 18. 6d. The object of this invention is to provide a simple 
apparatus, whereby the attention of the clerk at any given telegraph 
station on a line may be called direct through a single wire, and 
without the intervention of the clerks in the intermediate stations, as 
is now the case. The apparatus consists of a pair of electro-magnets 
which, when the current is passed to them, by depressing a key to 
complete the circuit, act upon and rock a lever suitably placed for the 
purpose. This lever is connected with a second lever which is 
pivoted at one end and carries a small wheel or pulley. On the axle 
of this wheel is keyed a pointer and a spoke or finger set to corres- 
pond to a particular station on the line. To the pulley is secured a 
cord which has at its outer end a small weight. Above the wheel, and 
at a short distance therefrom, is placed a clock-work movement, which 
may be set going by electrical action when the circuit is completed 
or by mechanical means. When the circuit is completed the first 
lever is rocked by the action of the magnets as before explained. 
This lever rocks the second lever on its pivot so as to bring the wheel 
or pulley in contact with the clockwork motion. This motion being 
set going at the same time causes the wheel or pulley to rotate, which 
winds up the weighted cord and moves the pointer and the spoke or 


finger. A dial, which is divided off to correspond to the number of | 


stations on the line, is provided, and the movement of the finger is 
permitted until it comes opposite the number corresponding to the 
station it is desired to speak with. At this moment the key is 
raised, and the circuit through the magnets being broken the lever 
carrying the wheel or pulley drops. The wheel now being free is 
caused to rotate in the opposite direction by the weighted cord, but in 
doing so the spoke or finger strikes against a stop suitably placed 
for the purpose, which completes the circuit of an electric bell con- 
tained in the apparatus, and this bell continues ringing until the 
clerk at the particular station attends to the summons. By with- 
drawing the stop the bell stops ringing, and the wheel is turned back 
by the weighted cord until the pointer resumes its normal position at 
zero on the dial. 


3418. ‘Electric arc lamps, &c.”’ 8. Z. de FERRANTI and A. 
Tompson. Dated July 18. 6d. This invention has for its object im- 
provements in electric arc lamps and in regulators therefor, applicable 
also for regulating electric currents for other purposes. The figure 
shows one construction of electric arc lamps according to the inventor. 
A, B are two electro-magnets, each operating an armature carrying 
by one arm of levers, c, the other arms of which carry pawls, D. E!, 
shows one of two ratchet wheels which are side by side on an axis, E, 
—one pawl can be made to act against the teeth of one wheel, the 
other pawl to act against the teeth of the other wheel. The pawls do 
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not remain in contact with the ratchet wheels; springs, F, press back 
the levers and keep the pawls clear of the wheels, but when either one 
or other of the magnet armatures is attracted by its magnet, and so 
made to rock the lever which carries it, the pawl at the end of that 


lever acts against its ratchet wheel and gives a partial turn to the 


axis, B, in one or other direction according to which ratchet it is that 
comes into action. When the armatures are not attracted by their 
magnets, contact points on the ends of the levers, which carry the 
armatures, rest against contact pieces, one marked G, the other x. 
The contact piece, G, is connected to another contact piece, G', and x 
to n!. The contact pieces, c', n!, are in proximity to the ends of a 
rocking lever, 1. e end of the lever carries the iron core of a 


if 


solenoid, x, the other has a coiled spring, 3, attached to it. The 
lever is always in connection, through the standard which carries it, 
with one De of the battery, a slight resistance, 1, being interposed 
between this and the terminal, x. A shunt circuit from this ter- 
minal leads through the coil of the magnet, À, and the contact, a, to 
G', When the spring ag ances over the action of the solenoid, 
x, the lever is drawn by the spring against ¢'—the shunt circuit is 
then completed through the lever, and the armature of the magnet, a, 
is made to vibrate to and fro, and the axis, E, is by this movement 
turned in a direction to separate the carbons, and continues to do so so 
long as the lever, 1, remains in contact with &'. A shunt circuit is, as 
shown, always ing through the coil of the solenoid to the terminal, 
y. As the carbons are separated and the resistance of the arc gets 
greater and greater, more and more of the current traverses the shunt 
circuit through the solenoid, until the iron core is attracted sufficiently 
to overcome the action of the spring, 5, and lift the lever from the 
contact, &!. A further increase of resistance in the arc will cause the 
iron core of the solenoid to bring the lever, 1, into contact with m1. 
A shunt circuit will then, as shown, be completed through x, and 
through the.coil of the electro-magnet, 8 ; the armature of this - 
net will, therefore, be vibrated to and fro, and the axis, E, will 

turned in a direction to approach the carbons. In the figure the axis, z, 
is represented as having upon it two pinions gearing on opposite sides 
with two racks, one in connection with the holder of one carbon, the 
other with the holder of the other carbon; but other mechanism 
— be used for conveying motion from the axis, £, to the carbon 

olders. 


3420. ‘* Dynamo-electric machines.” W.P. Tompson. (Com- 
municated from abroad by P. — and A. Sandron, both of 
France.) Dated J x Bip 6d. he principal features of this 
invention consist :—First. In rendering movable simultaneously an 
unlimited number of series or dises of inductors and induced pieces by 
giving them a rotary or other movement in opposite directions, 
though either the inducing or induced system might remain sta- 
tionary. Second. In causing both poles of the inductors to act upon 
every element of the induced system, exciting these latter a great 
number of times and in opposite directions. When both systems 
rotate in opposite directions, if each of them consists of an equal 

un ents, say, x (though this is not an indispensable con- 
dition), the greatest number of points of induction which each of the 
induced pieces passes through in one revolution is the double of this, 
or 2 z. Third. In permitting of instantaneously arranging, for 
example, by means of a commutator, all the elements of either kind, 
whether associated in quantity or in tension, or of utilising them 
separately. This machine can thus be excited in a great number of 
ways and can simultaneously suppy electrical apparatus requiring 
very different tensions and intensities. Fourth. In permitting of 
augmenting indefinitely and in a few minutes the number of inducing 
or induced elements, upon the same frame, which gives this apparatus 
an unlimited producing capaeity, and one of them can provide light 
for the whole of a we year or d of any size. Fifth. In producing an 
inductor as powerful as desired—(a) By a very close proximity between 
the inductor and the induced piece ; (4) By causing each of the two 
poles of each inducing element to act constantly as described in the 
second heading above; (c) By forming. each of the inducing 
elements either of a simple and straight electro-magnet, or of a horse- 


shoe electro-magnet (and this form is to be preferred for the exciting 
series formed by the first and last discs), or by a bundle of electro- 


magnets of this latter kind having a common elbow ; (4) By employ- © 


ing bobbins with cores of solid iron or of iron wire, or, on the 
contrary, bobbins without cores, the inducing and induced bobbins 
being the same as one of these kinds or of different kinds; (ce) By 
varying at will the quantity of electricity taken from the induced 
coils to pass through the inducing circuit, necessitated by variations 
caused by the weather, and ascentiin g to the tension and intensity of 
the current and the resistance opposed to it. Sixth. In producing 
alternating or continuous currents at will by a simple displacement 
of the brushes, the machine remaining in both cases susceptible of 


working as its own exciter or of being excited by another machine, _ 


as desired. Seventh. In being able to excite itself in as many ways 
as there are combinations of arrangements and of possible mathe- 
matical permutations in the number of inducing and induced ele- 
ments, and this it is understood may be done by derivation from the 
whole or part of the total induced current, or by putting the inducing 
circuit into the total circuit. 


3433. ‘Operating microphones.”” P. M. Justioz. Communi- 
cated from abroad by F. Van Rysselberghe, of Belgium.) Dated 
July 19. 2d. Consists in the use of secondary batteries and thermo- 
electric piles, which would be. effective in consequence of their low 
resistance. 


3441. ‘‘ Apparatus for regulating electric lamps, &c.’’ A. Gray 
and T. Gray. Dated July 20. 10d. Relates to apparatus for 
regulating electric lamps and for the measurement of electric 
currents and electrical energy. To regulate the feed of the carbons 
in an electric lamp the inventors use a hollow drum formed by a 
single hollow cylinder, or having a hollow space between two coaxial 
cylinders of different diameters, or the hollow space within which is 
divided into two or more cellular spaces by partitions eu + A 
|: 4 These cellular spaces are pee. filed with a suitab 
iquid, and communicate with one another by small apertures in the 
partitions. When this drum is moved round in any direction by the 
action of a turning € which may be supplied by the carbons and 
their holders in an electric lamp, the liquid applies an opposite 
couple resisting the motion. 

3455. Dynamo and magneto-electric machinery.”’ J.S. Bex- 
MAN. Dated July 20. 6d. The improvements consist in automati- 
cally removing from the armature certain portions of the circuit and 
automatically replacing them insulated stops or contact pieces, 
fitted for portions of their len and width, with metallic rubbing 
surfaces, so that said surfaces connect and complete the circuit or 
circuits. The invention is performed by dividing the armature coil 
or coils into any desired number of bobbins, the end of one and the 
beginning of the next being placed in electrical contact by means of 
springs, or other convenient means for impinging—and the portions 
of the armature desired are removed by the action of the spri 
which break and make contact, as the armature rotates, with 
interposed rubbing surfaces. 


3464. ‘*Secondary batteries.”” J. H. Jonnson. (A commu- 
nication from abroad by J. H. Sutton, of Ballarat.) Dated July 21. 
2d. Consists in making porous plates, cylinders, or discs of carbon, 
having curved or angular extremities, the said plates, cylinders, or 
discs being made of pulverised or ground carbon, moulded into form 
with a glutinous or saccharine or carbonaceous substance, from which 
the volatile portions are driven off by heat, leaving the said plates, 
cylinders, or discs capable of retaining their form. (Provisional only.) 


3465. ‘Accumulation and distribution of electricity.”’ L. H. M. 
Somziz. Dated July 21. 6d. Refers to the accumulation and dis- 
tribution of electricity and its object is firstly the better utilisation 
of the decomposing power of current electricity by the Ss of 
electrodes presenting multiple surfaces in contact with the substance 
to be decom posed, without the interposition of resisting diaphra 
between the elements of a couple, so that the electric fluid shall 
be caused to thoroughly penetrate the entire macs of the said sub- 
stance. | 


3466. ‘‘ Apparatus for gman electric currents, &c.’’ C. A. 
Carnus-Wuson. Dated July 21. 2d. Relates to means or appa- 
ratus for generating electric currents or for producing motion by 


‘electricity. The inventor makes a circular solenoid consisting of a 


number of flat metal washers insulated from one another, and each 
having a slot cut radially, so that when placed on suitable supports 
to form a ring there is a continuous slot all the way round inside. 
Each washer is furnished with a projecting piece at each end for 
making connection ; the washers are connected by wires, so that a 
current when introduced into one travels round it, then along a wire 
at the other side of the ring, back to the first side through a second 
washer a certain distance off, then along another wire on the near 
side and over through a third washer, and so on. (Provisional only.) 


3473. ‘‘ Generating, utilising, and regulating electric currents for 
lighting, &c.”’ A. Recxenzaun. Dated July 21. 2d. Relates to 
electrical apparatus for lighting and other purposes, and comprises 
various improvements whereby the inventor provides in a very advan- 
tageous manner for the generation, utilisation, and re tion of 
electric currents. (Provisional only.) — 


8476. ‘Chambers and receptacles for electrical apparatus.” 
W. A. Bartow. (Communicated from abroad by L. Encausse, of 
Paris.) Dated July 21. 2d. Relates to means for lining and com- 
posing the chambers and receptacles to receive the elements of divers 
electrical apparatus. This invention consists in a new application of 
mixtures > vegetable or mineral charcoal or carbon. bie 

3485. ‘Telegraphing to and from a railway train in motion.” 
W. B. Heatey. (Cosimuriontel ‘from abroad W, L: Hunt, of 
America.) Dated July 22. 6d. Has for its object a means ‘of tele- 
graphing to and from a railway train running at any speed, and 
consists in the application and use of a line (or lines) of ‘wire laid 
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alongside or within the metals of the track, and disconnected at in- 
tervals. The disconnected ends are connected with key blocks or 
analogous devices placed on the ties or other convenient parts of the 
track, and so forming a complete and continuous circuit over the 
entire length of the line. 


3504. ‘Machine for generating electricity.’ A. D’ORELI. 
Dated July 24. 2d. Relates to a new or improved machine for 
generating electricity, and consists of an armature plate pierced 
through with holes, yore, port: to two series of fixed bobbins, 
composed of magnets wound with copper wire. This armature disc 
is carried upon a shaft, and also carries upon the faces thereof soft 
iron pole pieces, and this armature is free to revolve between the two 
sets of magnets. (Provisional only.) 


2508. ‘Electric lamps.’’ A. M. Crank. (Communicated from 
abroad by H. J. Miiller and A. Levett, both of America.) Dated 
July 24. 6d. Relates to improvements in the class of multiplex 
electric lamps which are so constructed that when one set of carbons 
is completely consumed, another set of carbons will be switched into 
the circuit automatically ; and a further object of the invention is to 
facilitate the automatic regulation of the carbons. e 4 is 
provided with two or more sets of carbons and corresponding helices 
or solenoids above and in line with the positive carbon-holder, there 
being a pivoted armature and contact strip between each two sole- 
noids, so that the armature will be in contact either with the solenoid 
or with the contact strip according as the current is to pass through 
one solenoid or the other. The device for regulating the carbons 
automatically consists of a lever actuated by the solenoid core and 
engaging by means of a pawl with a ratchet wheel fast upon a shaft 
in gear with a rack on one or both carbon-holders. The invention 
further consists in the combination with the lower carbon-holder for 
a focus-lamp, of a spring for drawing this carbon-holder upward. 
The invention further consists of guides attached to the lower carbon- 
holder e to the lamp frame to prevent slender carbons slipping past 
each other. 


3510. ‘‘Obtaining motive power by electricity.” J. Bartow. 
Dated July 24. 2d. Has for its object novel methods of applying 
electricity to the production of motive power, as, for instance, to 
causing the revolution of wheels or shafting by which machinery 
of any kind may be driven; to causing the revolution of the driving 
wheels of locomotives or the propelling shafts of vessels; or, in a 
modified form to the propulsion of carriages upon railways or tram- 
ways without such driving wheels. (Provisional only.) 


3532. ‘* Secon or polarisation batteries for the storage of 
electric energy.’’ L. Wom. Dated July 25. 6d. Relates to 
secondary batteries, the novelty of construction consisting in the 

revention of the metallic deposits and oxide from becoming detached 

m the plates by a sheet or sheets of cork being closely attached to 

the sides of the plates which are further held in position by means of 
sawdust or other inert substance. The invention also consists in 
the use of the salts of aluminum and double salts of alum separatel 
and in conjunction with sulphate of copper and sulphate of zinc wi 
plates of lead and copper, lead and zinc and lead only. 


3616. ‘‘ Galvanic batteries.” J. R. Rogers. Dated July 31. 
4d. Oxide of copper with a mixture of plumbago (graphite or black- 
lead), and peroxide of manganese is in combination with copper 
and zinc as electrodes. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Electrical Power Storage Company (Limited). 


THE annual general meeting of this company was held at the City 
Terminus Hotel, Cannon Street, E.C., on Wednesday, Sir Daniel 
Cooper, Bart., K.C.M.G., the chairman, presiding. 
The secretary, Mr. H. Dell, read the notice convening the meeting. 
The report of the Directors having been taken as read, 

_The Chairman said: This is really the first occasion on which the 
directors of the company have had the pleasure of meeting the share- 
holders, after an interval sufficient to give evidence of the prospects 
of the company. These I am sure you will agree with me, when 
you have heard the plain statement I propose to give you, are of an 
assuring character. As you are aware, the company was formed in 
March, 1882, with an issued capital of £400,000, of which £300,000 
in fully paid-up shares was for the purchase of the Swan, Sellon & 
Volckmar patents. The remaining £100,000 was subscribed pri- 
vately by a few investors, myself among the number, who had 
great faith in the commercial future of a fairly practical accumulator, 
such as we were then, and are now, confident the Sellon-Volckmar 
accumulator is. We were advised by eminent authority that our 
patents were independent of the Faure patent, but at the same time it 
was within our knowledge that had we the full possession of certain 
portions comprised in the principle of the Faure patent, our accu- 
mulator, effective as it then was, might still be rendered more 
economical in a manufacturing point of view; in other 
words that, as regards a portion of the process of our manu- 
facture, if we held the Faure patents they would be of 

at value to us on account of the money saving we could effect. 

e therefore were willing to make an arrangement with the holders 
of the Faure patents, and after a negotiation an arrangement was 
come to by which we secured the Faure patents for the world, except 
as regards the United Kingdom, where certain privileges were 
reserved to the Faure Electrical Accumulator Company. Subsequently 
further negotiations took place, and we obtained for our company the 
sole unconditional and undivided rights to the whole of the Faure 
patents for the world. This purchase was effected without a shilling 


of cash being paid, the consideration being £200,000 in fully-paid 
shares. I must explain, however, that at the time of the original 
negotiations with the owners of the Faure patents they were under 
certain engagements as to the sale of their American and —y 
rights. Under these circumstances we were obliged to adopt these 
engagements without any benefits attaching to them. at we 
shall do in future with the Belgian Company I cannot at present say. 
The other engagement was of quite a different character, greater 
magnitude, and capable of giving immense returns to this company. 
The contract as regards the American patents was with a company 
called the Force and Light Company of New York, formed with a 
capital of 5,000,000 dols. The en, mr was that the Faure 
patentees should be entitled to this stock less 100,000 dols., and should 
receive the proceeds of the sale of this stock when the American 
rent company had apportioned out its rights in the different 
tates and districts of America. The Force and Light Company of 
New York was not formed by us in any way, and as we wished to enter 
into possession of our stock, we thought it expedient to send over to 
New York one of our number, Mr. Courtenay, accompanied by a 
member of the firm of the company’s solicitors. Mr. Courtenay 
found it necessary to institute proceedings against the trustees of the 
New York company, who have apparently been desirous to secure to 
themselves as much as possible the benefit which rightly belongs to 
us. These proceedings, they advise us, can only have one result— 
namely, in our favour ; but in the meantime, as the Force and Light 
Company of New York were not rs of the Sellon-Volckmar 
patent, and that was the really valuable one, our representatives 
secured the co-operation of some leading gentlemen in America, and 
a company with a capital of 5,000,000 dols., called the Electrical 
Accumulator Company, was formed, which takes over the Sellon- 
Volckmar patent for 2,600,000 dols., the balance of 2,400,000 dols. 
being reserved for working capital and for the purchase of our 
interest in the Force and Light Company of New York—when 
that stock is handed over to us. The amount we have 
had to expend and deposit, consequent on the negotiations 
an P ings as to the American interests, is £2,333 9s. 6d., 
which we propose to carry over until the settlement of affairs in 
America. After explaining the company’s other dealings with foreign 
patents, the Chairman continued:—Gentlemen, up to the present 
time I have only referred to the sales, or negotiations relating to the 
sales of patents. I will now go on to speak of the purely manufac- 
turing portion of our business, and in thi t my report will be, 
I believe, equally satisfactory to you. Our intention is to work on 
steadily as manufacturers. For this purpose we looked out for 
eligible premises, and were fortunate in securing a lease for 60 years 
of our Works at Millwall. We did not intend to commence business 
until we could produce a regular output, and we devoted considerable 
time and the necessary expenditure in establishing the works on such 
a footing that we could come before the public and keep up a con- 
tinuous supply of a well-made article. You must bear in mind that 
except to the Indian Company and two or three other customers we, 
last year, purposely refrained from bringing our goods to market. 
It was only on the lst January that we announced our willingness to 
sell to the public. Our expenditure at Millwall was:—Lease of the 
Millwall premises, £1,497 18s.; buildings and permanent improve- 
ments, £5,479 7s. 4d.; plant, machinery, &c., £8,228 10s. 8d. ; fur- 
niture, fittings, &c., £927 4s. 2d.; together, £16,133 0s. 2d. The 
head office furniture appears as £454 10s. 6d. The next item is the 
plant at incomplete installations, £3,246 17s. 6d. I may, however, 
say that it is not our intention to enter into competition with our own 
customers. We wish accumulators to be used by everybody and for 
us to supply them. But we found it necessary to show samples, 
so. we made some installations, and have agreed to carry 
out others, and I think there can be no question as to the 
wisdom of the course, and of the advantage it has been to us. 
The next item is an important one, namely, the stocks in hand, 
particularly as we place against this item the words ‘‘ present cost 
prices.” Now this means that we are day by day learning our busi- 
aess better, and producing our goods cheaper, but when dealing with 
our stocks in hand, we have taken as their value only that which they 
would cost us to make to-day with our improved facilities and our 


greater experience. To have done otherwise would have perhaps 


shown a larger balance on the account, but in my opinion the course 
we have adopted is the right one. The shares in hand are those of 
the Belgian and the Indian Companies. The amount of £50,000 is 
from the first French contract, and the amount in cash and shares is 
that in respect of which the Indian Company retain on option. The 
next item is the accounts owing to the Company. These are:— 
trading, £4,023 10s. 11d., being for the deliveries up to the 30th 
December ; and the patent sales, £215,000, being £200,000 for the 
French sale, and £15,000 from the Indian Company; £5,000 of which, 
as I have said before, is at this date paid, leaving £10,000 still to 
come tous. The cash on deposit is £44,000; the balance on current 
account £4,345 9s. lld.; cash at head office £3 6s. 9d., and at the 
works, £41 15s. 10d., making a cash total of £48,390 12s. 6d. These 
items make a total of £958,946 13s. 4d. On the other side against 
this we have the amount of issued capital, less £1,090 calls unpaid. 
The accounts owing by the Company amount to £4,761 4s. 7d., being 
mainly for material employed in our manufactory. The patent sales 
I have already described, except as regards the commissions which 
are deducted. Of the total of £11,250, £3,000 has been paid, and the 
balance of £8,250 remains a liability until the sales are completed. 
The last item is the balance of profit and loss account, which we pro- 
pose to write off in full. e now come to the profit and loss 
account. The creditor side has been explained fully. On 
the debtor side we have the directors’ fees up to the 30th 
December, which are £1,165 1s. 4d., divisible amongst nine directors, 
being at the rate of £1,500 a year. At the Millwall Works there 
was an expenditure in salaries of £871 9s. 3d.; in general expenses 
of £1,451 2s. 5d.; and in rent of £192 7s. 11d.; the total being 


£2,514 9s. 7d. At head office the salaries amounted to £246 4s. 1d.;_ 
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general expenses to £315 6s. 2d.; printing, stationery, &c., 
£218 17s. 6d., and rent £202 1s. 8d., the total g £982 19s. 8d. 
The last item I have to explain is, moreover, an important one also, 
because it contains the preliminary outlay of £10,316 11s. 7d., which 
represents the balance of our total expenditure, after deducting the 

es we made and the stock we had in hand, and so writes off the 


whole of that preliminary outlay up to the end of the year. The 


nominal balance of profit shown is £346,930 8s. 9d., which is in 
appearance an enormous amount, but as I have already yee 
it really consists mainly of fully-paid shares, royalties, and ferred 
cash payments. Under these circumstances we do not propose to 
make any distribution, or to declare any dividend, but we do 
what is the same, or in my opinion far better in an undertaki 
such as ours, we place ourselves in a position, if you later on 
pass the resolution to be submitted to you, of virtually reducing 
our capital by the large sum of £70,000. Before I sit down, 
I should like to say one or two words as to the practical ex- 
— with the accumulators. We have had great, very great 

ifficulties to contend with in producing our cells complete, ready 
for the public, not from the electrical point of view so much as 
from the purely mechanical. The boxes in which the cells are 
encased have been an endless source of vexation and anxiety to us, 
but we stand to-day in the possession of boxes for our cells which 
answer every test we can put them to. To demonstrate the useful- 
ness of accumulators for motive power as well as for lighting, we 
some time ago purchased a steam launch, took out the steam 
apparatus, and fitted it with accumulators and a motor, and that 
little boat has run at all times and in all weathers on the Thames for 
four months. She has carried many distinguished persons, and none 
of them but have expressed their satisfaction. I hear that she was 
figuring at the University Boat Race, and showed good form. 
Another experiment in motive power was an electrical tramcar ; with 
regard to that car we have still to overcome difficulties of an engineer- 
ing and mechanical character, but I can state positively that our 
accumulators were in no way responsible for any deficiencies at the 
first trial. They worked, and still work, most admirably for the purpose, 
and we have found a solution, we believe, to the other difficulties which 
we met with, and we shall in a few weeks, if not before, be in a {un 
tion to run ourcaron the road—letting it take its chance with the others. 
One last word with regard to the places where our accumulators are 
finding their way. e have among our customers nearly all the 
electric light systems. We have supplied them for the Law Courts, 
to the Swan Company, and Messrs. Crompton; we have sent them 
for use by Siemens Brothers on board an Atlantic steamer; we have 
supplied them to Brush companies, for some important installations ; 
we have ourselves installed electric light at the offices of the P. and 
O. Company; we have fitted up the Grand Hotel with 400 lights, 
which will be running in a few days. The Pullman car to Brighton 
is lit off our accumulators, and, as a proof of their successful work- 
ing, I may mention that last week the railway company ordered 
another set. Perhaps one of the most satisfactory orders we have 
received was from the Science and Art Department at South Ken- 
sington, where a battery had been working under the most severe 
test for about three months, and only a few days ago we 
received an official order, not only for the battery they had had 
in use, but for another larger one. There are also a number 
of small installations and private installations, which we look to 
to induce many others to come forward. On the Continent we are 
supplying the Anglo-Austrian mys à 4 with an accumulator of 
700 E. H. P., for the illumination of the Opera House at Vienna. 
The orders we have received up to date for accumulators, including 
those required for installations, amount to 6,400 E. H. P., equal to 
about £20,000, a fact which, seeing the few weeks we have been selli 
the accumulators publicly, I regard as a I think these 
give evidence of what we may look forward to as a universal and 
extensive employment of our accumulator. We, of course, best know 
its powers and capabilities, what it has done in the past and the 
greater amount we are able to do now. If in the future we can still 
mprove, so much the better; we have not been and shall not be slow 
to avail ourselves of all opportunities for improving our property, 
but as it stands to-day it is not only without a rival, but it is so per- 
fected and so simple in itself that it can be employed and handled 1 by 
every one without difficulty, and with the most satisfactory and en. 
couraging results (applause). I beg to move that the report of the 
directors and the statement of accounts be adopted. 

Mr. J. 8. Sellon, the vice-chairman, said that the chairman had 
so fully explained to them the present position of the company that 
in seconding the resolution it would be superfluous for him to enlarge 
on the statements he had made; their position must, he imagined, be 
considered by them as very satisfactory, but if they would allow him 
to express an opinion he would venture to say that what was now 
being accomplished was an earnest, on a very limited scale, of what 
might be confidently anticipated when once the immense importance 
of the accumulator system was fully realised. They all knew that it 
had been the fashion in certain cliques or circles to cry down many 
of the newest developments in the science of electricity, and even to 
abuse those who had been earnestly and anxiously endeavouring to 
overcome the difficulties which naturally beset its practical and 
economical application, especially for purposes of heating, lighting, 
and motive power. Some of these persons were actuated by selfish 
interests, some by speculative designs, and some by ignorance, but 
to the majority little attention need be given. But he made bold to 
say the day would come when the most sceptical would be constrained 
to admit that no business of modern times was likely to excel in its 
importance, in its gigantic applications, that which they were now 
carrying out—namely, of providing a meansfor the economical storage, 
the safe control, and the facile utilisation of that great power. They 
might expect him to say a word with regard to batteries, which had 
practically only within the last few weeks made their début. The com- 
pany with which they were associated now launched them forth, not 
as having attained that absolute perfection in detail which could only 


be brought about by long experience, but as having attained a 
degree of perfection which warranted their being issued to the 
public. I think as evidence of the industrial and thoroughly 
exhaustive manner in which the business was being conducted 
the chairman had given them very full details (hear, hear). He 
ought to refer for a moment to the energy and persistent 
work of Mr. Volckmar, who had devoted himself to the advance 
of their interest and to whose skill, in great part, the results in detail 
already accomplished were due. (Hear, hear.) Their chairman on 
a recent occasion glanced at the possibility of electrical-power going 
side by side with steam-power in the race which was going on, aptly 
illustrating the difference between the results as yet attained by 
electricity and those which might be anticipated, with the achieve- 
ments the old rocket and the present locomotive. He fully 
believed such results would be attained, and that many of them 
would live to see electric energy going ahead over every other 
known source of power in the extent and variety of its applications. 
He did not think it would be difficult for them to realise 
in the near future the working of machinery, of railways, and 
of steamers by the aid of that power. What a boon it would be, for 
instance, if the public could travel in comfort and luxury, — 
lighted; warmed, and moved by this ET on the undergroun 
railway. (Applause.) It would be the remedy for the present 
question which was agitating the public with regard to the offensive 
ventilators on the Embankment. They all knew that one of the 
great difficulties in dealing with this power had been its 
storage or tension in a form that could always be available. 
That difficulty had now been overcome. ee À also knew the diffi- 
culty which had existed as toits production with the greatest possible 
degree of economy by means of the natural forces, wind and water. 
They all knew what prolific sources of power these were. It 
was difficult indeed to estimate them, but if they remembe 

in a publication of Professor Silvanus Thompson, he mention 
as an example of that, that in the River Severn alone there 
was enough motive power or natural force, to light all England, 
or to work all the machinery of England ten times over. The 
applications of the forces of nature were now of course receiv- 
ing more engineering attention than at any previous time, and now 
that electrical energy could be stored and conserved for use when 
wanted, it must become a source of power of the greatest importance 
to the whole community. It could not for a moment be supposed 
that such valuable forces at this age of progress should remain long 
unutilised. The practical application of electrical accumulation was 
simply unlimited, whether as a supplying or a regulating medium. 
No installation of domestic lighting could be considered perfect with- 
out it, and as to the motive power, from the household sewing 
machine or the tricycle to the railway or” steamship, step by step, he 
believed its utilisation would be matured. The chai men- 
tioned the lighting of the Pullman cars on the Brighton TE and it 
might interest them to know that whereas a year ago, or, in fact, six 
months ago, it took 70 ordinary accumulators of the original pattern 
to light 18 lamps, of their pattern it took 30 my we light 40, and the 
total weight was less. (Applause.) This he thought would show 
them the great improvements which had been made, and which he 
was sure, in detail, would be continued. (Applause.) He begged to 
second the resolution. 

In reply to Mr. Schiff, 

The Chairman said that they heard a good deal about Mr. Brush’s 
patent, and there had been a ification, They had consulted some 
of the best authorities and thought there was very little in it that 
could interfere with them. As far as they knew there was no accu- 
mulator except their own that was of any commercial value. Their 
patents covered the whole ground, and he did not see how anybody 
could get at them without infringing their patents. 

Mr. Sutherland, chairman of the Peninsular and Oriental Company, 
said he wished to give the board and also the shareholders a little 
independent testimony as to the successful working of their accumu- 
lators, which had been under his close observation during the last 
three months. Their batteries had been in use at the Peninsular and 
Oriental Company’s offices, and it was at that establishment where 
he had had the opportunity of closely observing the excellency of 
them. He might inform them that the installation consisted of a 
small Edison engine and 50 accumulators, while the lighting circuits 
were, he believed, three or four in number, and there were altogether 
about 280 incandescent lamps of which the smallest were 20 
candle-power and a considerable number.40 candle-power. The 
dynamo, which was a very efficient one, being Edison’s, was 
sufficient for the pu of lighting not more than 60 out 
of the 280 lamps which they had in their establishment. When 
they had tried, and they tried several times, to use the light from 
the dynamo, the light of these 60 lamps was very satisfactory, but 
it was accompanied at the same time by that somewhat distressing 
flicker which was exceedingly common in lights taken from dynamo 
machines of, comparatively speaking, small power. The light taken 
from the accumulators was not only sufficient to light the 60 lamps, 
but to light the 280 lamps at one time, and so perfectly that a vibra- 
tion or a flicker of any kind whatever could not be seen. Now the 
economy of the installation was of course the test, or one of the 
principal tests, of the success of their undertaking, and to his mind 
the economy was exemplified at the present moment when the degree 
of light which was required by the offices in the City was compara- 
tively small. He found on a certain day throughout part of it 
there would be half-a-dozen lamps lighted in the darkest parts of 
an office; later in the afternoon in all probability the number of 
lamps lighted would be doubled or quadrupled; and what was the 
difference in the light being taken from the dynamo and from 


the storage? It was simply this. They would require, 


if they lighted their whole office from the dynamo, to have 
a very large dynamo, and whether for the two or three, or four 
or five, or twenty lamps which might be 
at this time of the year, they would require that large dynamo 
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to be going during the whole time. That was to his mind a 
vindication of the utility of the storage, and he could not himself 
conceive, but that the application of that most useful and valuable 
invention would in a very short time become exceedingly common. 
He was not prepared to say that there might not be some minor 
difficulties yet to be overcome, but he had now had that storage under 
his close observation for three months, and he was bound to say, 
truthfully and frankly, that except in details, or from mistakes made, 
they had not had the slightest difficulty during the whole of that 
time ; nay, more, he had two cells in their office at that moment 
which were lent to them by the Storage Company for experiment. 
Those two cells had not been charged for the last three months. He 
tried them on the previous day, and they still gave out an amount of 
electricity. (Hear, hear.) So far as his experience went, they had 
exceedingly good prospects in the use of that invention. 

The report of the directors and statement of accounts were then 
unanimously adopted. 

On the motion of the Chairman, seconded by Mr. Rupell, Mr. 
Wm. Bullivant, Mr. Wm. Ladd, and Mr. John S. Sellon, who retired 
by rotation, were re-elected directors of the company. 

The Chairman intimated that the next business of the meeting was 
the election of an auditor. 

Mr. Trench said, considering the complicated nature of the 
accounts and that theirs was an entirely new business, he thought 
they should have as their auditors gentlemen of the highest standing 
in their profession. He therefore moved that Messrs. Deloitte, 
Deaver and Co., who were auditors to several electrical companies, 
should be appointed auditors, in connection with Mr. A. E. Jarvis, 
their present auditor. 

A Shareholder seconded. 

Mr. Nettlefold having criticised the make-up of the statement of 
accounts at some length, 

The motion was . 

Several alterations in the rules of the company were then agreed 
to, after which a vote of thanks was awarded to the chairman, and 
the meeting separated. 


- German Union Telegraph Trust Company (Limited). 


Tue twelth ordinary general mp | of the shareholders of the above 
company was held on Wednesday afternoon last at the offices of the 
company, 66, Old Broad Street, Sir James Anderson presiding. 
There was a small attendance. 

The Secretary, Mr. William Payton, having read the notice con- 
vening 8 ig meeting, the minutes of last general meeting were 
approved. 

‘The report of the directors stated that the total receipts during the 
twelve months amounted to £11,427 12s. 3d., which, with a 2. Je 
of £11 0s. 4d. brought forward from last account, made a total of 
£11,438 12s. 7d. The for the same period amounted 
to £787 12s. 9d., leaving a balance of £10,650 19s. 10d. Out of this 
amount an interim dividend of 5s. 9d. per share was distributed on 
the 21st January last, and the directors recommended the payment 
of a further dividend of 4s. 10d. per share, making a total distribu- 
tion for the year of 10s. 7d. per share, free of income tax, or at the 
rate of £5 5s. 10d. per centum per annum, leaving a balance of 
£41 4s. to be carried over to the next account. 

The Chairman said : Gentlemen, before moving the adoption of the 
report I may make a few remarks, especially as this being Easter 
time a very large number of shareholders are not here, and a report 
will go to them of anything that may be said. Last year the new 
cable from Valentia to’ Greitseil was only four days laid at the time 
of our meeting, and therefore we had nothing to say about it, but to 
express the hope that it would be remunerative. Iam very glad to 
say that after twelve months’ experience I think it even exceeds the 
expectations that any of us had at that time. Notwithstanding the 
fact that we had our main cable broken between Emden and Lowe- 
stoft for three months, we have still managed to pay within 1 per 
cent. of our last year’s dividend, also paying the 5 per cent. upon our 
new capital for the cable from Valentia to Greitseil. I hardly ex- 
pected such a fortunate state of affairs. The Telegraph Construction 
Company, who manufactured the cable for us, manufactured about 
35 or 40 miles. About 25 miles of that was not required. They 
have, however, not charged us for that extra quantity, but taken 
it off our hands with the chance of selling it as time goes on, 
so that we have only paid for the cable we actually used. 
Repairs have cost us altogether £7,000, which was taken out of the 
reserve. Notwithstanding that, however, and notwithstanding that 
we have put by the usual 10 per cent. of reserve for the renewal 
fund, and an additional 5 per cent., which was sanctioned by the 
shareholders until such time as that £7,000 is made up, we are still in 
a position to pay 5 per cent. The reserve fund stands now, I am 
happy to say, at something like £29,000—a very good reserve, but 
not too much, considering that our cable is a very long one, from 
Valentia to Greitseil, and because a great many other cables may 
want on “es as time goes on. I do not, however, think that we can 
very well complain. Although the tariff has been raised since last 
year from 1s. to 2s. per word, we have had this anomalous experience 
that we have actually had an increase of traffic, an increase in the 
number of messages, as well as in the cost. I think that is about 
the first experience of the kind—(hear, hear)—and it can only 
be accounted for by the fact that we supply a real want of 
some direct communication with America, possibly also by an 
actual increase of commercial intercourse. It is a very curious 
experience altogether as to the effect of tariff. The Anglo-American 
Cable Company has raised their tariff from 1s. to 2s. per word 
within this period also, and their experience has been that the revenue 
has increased 70 per cent., and the number of words has only 
decreased 17 per cent., showing, I think, this, that code messages 
have been so scientifically arranged that merchants cannot now 
reduce the number of words in any of their messages any further, 
and that a cheap tariff does not induce them to send any more words, 


because their code enables them to <—o their meaning very clearly 
in an exceedingly short message. think it shows that we are 
getting to the bottom of the difficulty or struggle about merchants’ 
code telegrams. The companies have never stood in their way, but 
they were the first to inaugurate the use of code words for express. 
ing commercial matters, and we are, I hope, now at a point where 
we may reap our reward by an actual increase, while the merchants 
have learned how to express their wants with a minimum of words, 
I have nothing to report of a serious character, excepting perhaps 
the fact that our cable-hut or cable-house, as we call it, at Lowestoft 
has been washed away by the high tides of the recent storms, but 
that is not a very expensive matter at the worst, and steps are being 
taken to put it to rights again. We are not losing any traffic in 
consequence of it. I have now to move that the report and accounts 
for the year ending December 31st, 1882, be and the same hereby are 
received and adopted, and that a dividend of 4s. 10d. per share ba 
declared, making with the previous distribution of 5s. 9d. a total 
dividend for the year of 10s. 7d. per share, or at the rate of £5 10s. 10d. 

r cent. per annum. ae 

The motion was seconded by H. G. Erichsen, Esq., and carried 
unanimously. 

Mr. Erichsen then moved that Sir James Anderson, who retires by 
rotation, be re-elected a director of the company. site À 

The motion was seconded by Count Oscar von Reichenbach, and 
carried nem. con. 

Sir James having briefly expressed his thanks for the honour done 


Mr. Fuller said that he had a resolution to propose, which he 
was sure would command the hearty support of all present. Their 
company was flourishing, and he knew that much of its prosperity 
was due to the management and foresight shown by the board of 
directors. He therefore begged to move that the remuneration of 
the directors for the year ending December 31st, 1882, and in future, 
be at the rate of £400 per annum. J 

The motion was seconded by a shareholder, and unanimously 


On the motion of Mr. Kenneth Henderson, Mr. Henry Dever 
was re-elected auditor of the company for the ensuing year, at a re- 
muneration of £25. | 

The customary vote of thanks to the chairman was awarded, on 
the motion of Mr. Fuller, and the proceedings terminated. 


The Eastern Telegraph Company.—This company 
notifies the restoration of telegraphic communication with Australia. 
Further repairs to the cable are, however, still necessary, which may 
cause another temporary interruption. 


The West Coast of America Telegraph Company. 
—This company has intimated that telegraphic communication with 
Valparaiso, Mollendo, Arica, Iquique, Antofagasta, Santiago de Chili, 
Buenos Ayres, and all telegraph stations in Peru, Chili, and the 
Argentine Republic is now re-established, vid Galveston. 


German-Norwegian Submarine Cable Company.— 
A dividend has been declared of 6 per cent. for 1882, viz. :—Mark 24, 

ual to £1 3s. 5d. per share of Mark 400, or £20, payable on and 

ter the 16th of April in Berlin, at the offices of the German Union 
Telegraph Company, or at the offices of the German Union Telegraph 
and Trust Company, Limited, 66, Old Broad Street, E.C. e 
numbers are published of 45 shares drawn in Berlin on the 9th 
March, and payable on and after the 16th April in Berlin at the 
above offices. 


German Union Telegraph Company.—A dividend 
has been declared of 7} per cent. for 1882, on the ordinary shares, 
viz. :—Mark 22°50, equal to £1 2s. per share of 100 thalers, or £15, 
payable on and after 15th March, in Berlin, or at the offices of the 
company’s agency, the German Union Telegraph and Trust Company, 
Limited, 66, Old Broad Strret, E.C. ' 


Hamburg-Heligoland Telegraph Company. —A 
dividend has been declared of 4 per cent. for 1882, viz. :—Mark 12, 

ual to lls. 9d. per share of 100 thalers, or £15, payable on and 
after 15th March, either in Berlin, or at the offices of the German 
Union Telegraph and Trust Company, Limited, 66, Old Broad 
Street, E.C. 


TRAFFIC RECEIPTS. 


‘The ee Submarine Telegraph Company. The traffic receipts for the week ended 


arch 9th were £4,577. 


The Cuba Submarine Telegraph Company, Limited. The number of messages passi 
over the lines of this pen during the month of February was 4,400, esti- 
mated to produce £3,900, against 3,349 messages, producing £3,271, ia the 
D onth of last year. The November receipts, estimated at £1,500, 

ise ,842. 


The Direct Spanish Telegraph Company, Limited. The estimated traffic receipts for 
À month of February were £1,544, against £2,109 in the corresponding period of 
st year. 


The Eastern Extension (Australasia, &c.) Telegraph Com (Limited). The traffic 
receipts for the month of February 1883, were ,391, and £27,473 in the 
corresponding period of 1882. 


The Eastern Telegraph Company, Limited. The traffic receipts for the month of 
February, 1883, were £46,667, and £44,046 in the corresponding period of last 
year. 


The Great Northern Telegraph Company. The traffic receipts for February, 1883, 
were £17,800. The aggregate from January Ist to February 28th amounted 
to £36,040, compared with £34,360 in 1882, and £34,408 in 1881. 


The Western and Brazilian Telegraph Company, Limited. The traffic receipts for the 
week ended March 9th, 1833, were £3,118, and for the week ended the 16th inst., 
£2,882, each after deducting the: fifth” of the gross receipts payable to the 
London Platino-Brazilian Telegraph Co., Limited. 


The West India and Panama Telegraph Company, Limited. The estimated traffic 
receipts for the half month ended February 28th, are £3,475, as compared with 
9 in the corresponding period of 1882, and for the half-nonth ended 

the 15th inst., £4,343, as against £3,497 in the same period of last year. 
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Buropean Works — POWNALL ROAD. DALSTON. 
Prise Medals, International Exhibitions, Paris, 1961, and Leadon, 2900 
MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, SWITCHES, 


AND ALL FITTINGS FOR ELECTRIC LIGHT INSTALLATIONS. 
SOLE MAKERS OF AYRTON AND PE RAY 'S ELECTRIC CURRENT METERS. 


AYRTON & PERRY'S Telephones. 
Ammeter. | Transmitters. 
Ohmmeter. Switehboards. 
Power Meter. Batteries. 

Voltmeter. , Insulators. 
Fidsforth’s | Magneto Call Boils. 


MUDFURDS IMPROV KD REFLECTING GALVANOMPTPR. 
SPECIAL ELECTRICAL TEST INSTRUMENTS FOR ELECTRIC LIGHT COMPANIES. 


ELECTRIC LIGHT LEADS, GUTTA-PERCHA, INDIA-RUBBER COMPOUND BRAIDED 
COTTON, SILK-COVERED WIRES. 


PHILLIPS BROS., 
ELECTRICAL WIRE MANUFACTURERS, 


LEA TELEGRAPH WORMS, WACKNEY 
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COMPANY, 
TELEGRAPH ENGINEERS & MANUFAGTURERS 
GA BLES.--Sabmarine, Subterrencan, and Aerial. 


WIRE, —India- Rubber and Gutte-Percha covered in all gauges. 


THETRUMENTS.—" Mores” Inkers, Siege Needle, Wheatstone’s « Block Bella. 
Resistance Coils, Sir W. and other Gulvanometers, Condensers, Testing Instruments, &e. 


BATTERTES.--SOLE MAXUPFACTURERS FOR GAEAT BRITAIN, AND THE COLONIES OF THF 
CRIEBRATED LECLANCHE: BATTERY, which das feccire the most favourshle reports From the Postal 
Telegraph Authorities and other emiment Telegraph Er gineers, and is now in general nse by the Office and 
English and Continental Railways. Awa Battery for ell Telegraphic purposes it is undoubtedly pre-eminent.” Al 
ober kinds of Batteries alao manufactured. Ebenite Cells, Carbon Pistes, &c. 


INSULATORS.- ~Ebonite, Perses, Brownware, 
or Moet yor RAILWAY .BLOCK-SIGNALLING., 


SEMAPHORE REPEATERS, “LIGHT” INDICATORS. AND WALKER'S ' PASSENGER AND GUARD” COMMUNICATOR. 
TELEGRAPH STORES AND APPARATUS OF BVEHY 


TORPEDO APPARATUS. 


THE INDIA-RURBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY (Limited) are Patentess anil 
Manufacturers of a Completa Systers of Torpadoes for Harbour and Coast Defence, and of the 


SILVERTOWN PATENT. PIRING BATTERY. 


A Constant Battery for Mining and Blasting Purposes. 
AONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES 


MAINUFACTUE Hrs OF 


ULCANISED INDIA RUBBER. 


Valves, Sheet, Buffers, Springs, Washers, Wheel Tyres, Cord, Tubing, and Door and 
Carriage .Mats. 


INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


india Rubber: and Canvas Steam Packing—Round, ‘Square, and Sheet. 


INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


pata, Capes, Leggings, Hate, Helmets, Knee Wrappers, Diving Dresses, Sheeting for Hospitals, Water and Air Proof Beds, 
Pillows, Cushions, Bottles; Bathe; Life Belts, Bags. 


EBCNITE. 
Not affected by Vinegar or or Acetic Acid. 
king ‘Tubes, Mouth Sheet and Rod. 
Articles. | Colle. i | Surgical Appliances. 
GUTTA-PERCHA. 


| Tubing, Belting, Buckets, Bosses for Flax Spinning, &e. 


Works: SILVERTOWN, ESSEX, LONDON, E.: PERSAN-BEAUMONT, FRANCE 
London Office—106, CANNON STREET, E.C. | 
Warehouse—100, CANNON B.C, 


BRAITORES : | 
LIVERPOOL … 52, Castle Brroet. BeLrasr as 38, High: Street, 
GLaseow «+ 20, Dison Strect. 10, Andrew Strest. ; 
Brapronp, YORKSHIRE 35, Kirkgate. BRISTOL B42, Corn Street. 
SHEFFIELD. ... 10, Castle Street. Newpow?, Mon, 82, Dock Street. 
PORTAMOUTE 49, High Street. Pierhead Chambers, Bute Docks. 


‘21, Grainger Street Wee. 


L 
- 


